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FOREWORD 
The increase of approximately one-third in the agricultural 
production of Missouri and other agricultural states, under the 
stress of war, has been made possible through the work of the 
agricultural experiment stations. Without the improved methods 
developed by these long established research institutions farmers 
would not have been able to meet this war challenge. The im-
proved methods in soil management, in cropping practices, in 
animal production, in the development of new strains and vari-
eties of crops and animals, in the control of plant and animal 
diseases, in pasture improvement, and in the control of insect 
pests, have almost revolutionized agriculture. Without the use 
of these new techniques it would have been impossible for . 
farmers to meet the demands made upon them. While the corn 
belt has been blessed with a series of favorable seasons during 
the war period, which has had a most important influence,. this 
has, to a considerable extent, been offset by a shortage of farm 
labor, equipment and supplies. It has been largely through the 
untiring efforts of farm people, coupled with the use of improved 
.methods, that this remarkable production record has been made 
possible. 
The accompanying report summarizes the more important 
results of the work of the Missouri Agricultural Experiment 
Station for the fiscal year 1943-44. The majority of the research 
projects have been centered on those phases of investigation 
which would supply the most needed information for use in the 
war effort. There never was a time when the work of the experi-
ment station has been more useful. 
M. F. MILLER 
Director 
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AGRICULTURAL CHEMISTRY 
A. G. HOGAN, Chairman 
The Nutritive Value of Snap 
Beans. Aside from the nutritive 
value obtained from foods, the vita-
min content of the foods used is a 
very important factor to consider. 
A knowledge of the variation of the 
vitamin content at maturity is of 
value to horticulturists and to com-
mercial or home canners in deter-
mining the stage of maturity at 
which the food should be harvested 
and processed. It is also important 
to know how the vitamin content 
changes with various methods of 
processing in home cooking and 
preservation in order that the max-
imum conservation of nutrients 
may be secured. 
Snap beans were harvested at in-
tervals from July to October. It 
was found that with increasing 
maturity carotene content de-
creased; ascorbic acid increased, 
paralleling dry matter ; thiamin in-
creased and nicotinic acid in-
creased. 
. Cooking the snap beans for three 
hours , destroyed 50 per cent of the 
ascorbic acid. No appreciable 
amount of the other vitamins was 
destroyed if the cooking liquids 
were retained. Boiling the beans 
for 40 minutes and discarding the 
liquid resulted in the loss of 67 per 
cent of the ascorbic acid, 34 per cent 
of the thiamin, 30 per cent of the 
riboflavin, and 35 per cent of the 
nicotinic acid. Canning caused 
very little loss of thiamin, ribo-
flavin, and nicotinic acid but caused 
a loss of 35 per cent of the ascorbic 
acid content. Storage of the canned 
beans resulted in further progres-
sive loss in vitamins. 
Beans frozEln by home freezing 
methods resulted in the loss of 35 
per cent of the ascorbic acid, and 30 
per cent of thiamin. Dehydration 
caused almost complete destruction . 
of ascorbic acid but allowed excel-
lent retention of other vitamins. 
Fermentation of salted beans 
caused destruction of practically all 
the ascorbic acid and markedly 
lowered the thiamin and riboflavin 
content. After soaking the beans 
to remove the salt and cooking,' the 
beans retained 55 per cent of the 
thiamin and 63 per cent of the 
riboflavin in the original beans. 
Pickled beans retained only about 
10 per cent of the ascorbic acid and 
20 per cent of the B vitamins pres-
ent in the raw beans. This work 
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has been under the direction of A. 
G. Hogan and Laura M. Flynn. 
They were assisted in the labora-
tory by Susan Hulen and Cheryl! 
Bilbey. 
Unrecognized Vitamins Required 
by Livestock. One of the most im-
portant problems in Missouri agri-
culture deals with the fertility of 
livestock, and the ability of breed-
ing females to wean their young 
at the normal age, at a normal 
weight, and with normal vitality. 
Failure to attain success in these 
respects is due largely to vitamin 
deficiencies in the rations. A. G. 
Hogan and W. O. Regan have been 
investigating the vitamin deficien-
cies in rations commonly used and 
methods which may be used in sup~ 
plying the vitamins conveniently 
and economically. 
Guinea pigs were used as the ex-
perimentalanimals. There seems 
to be no doubt that swine and poul-
try require vitamins as yet unrecog-
nized and some of these are prob-
ably of great and practical im-
portance. It has been assumed that 
.man also requires unrecognized 
vitamins though there is no evi-
dence as yet that indicates this. It 
is very helpful in studies of the nu-
trition of domestic animals and of 
man to know what vitamins are re-
quired by other species. If a vitamin 
is . required by a guinea pig the 
chances are ~qual that this vitamin is 
also required by other animals and 
there is every reason to believe that 
discoveries made . on the guinea pig 
will be applicable in the nutrition 
of man and of domestic animals. 
In this study the general objective 
was to determine whether or not 
guinea pigs would -grow on diets 
that were completely synthetic and 
to determine whether yeast would 
supply all the lpembers of the vita-
min B-complex that were required 
by guinea pigs. The diet of the 
guinea pig was completely synthetic 
and contained vitamins A, D, E, K, 
thiamin', riboflavin, pyridoxine, 
pantothenic acid, nicotinic acid, 
choline, inositol, and p~aminobenzoic 
acid. This includes all the known 
vitamins that are readily available. 
On this diet the guinea pigs did 
remarkably well for five or siix 
weeks and then grew slowly or even 
lost weight. The growth rate was 
accelerated in a few animals re-
ceiving vitamin Be in addition to 
the above mentioned vitamins. The 
period was not of sufficient length 
to draw a final conclusion or de-
termine whether the animals would 
continue to grow normally. 
Yeast, fed at a level of 15 per 
cent supplied all of the vitamins 
that are required by the guinea 
pig. Certain strains of yeast were 
deficient in some members of the 
vitamin B-complex. Liver extracts 
seemed to be good sources of the 
vitamins that were lacking in the 
deficient yeasts. 
Vitamins and Minerals in Lacta-
tion. . One of . the most important 
problems in animal or human nutri-
tion is the relation between the nu-
tritional adequacy of milk and the 
composition of the diet in the 
mother. If the diet of the mother 
iR deficient in an essential vitamin 
her milk may be deficient, the young 
may grow slowly, and the mortal-
ity rate may be high. More com-
plete knowledge on these problems 
will mean a h.igher level of health 
in human and animal population. 
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In this work, which was carried 
on by A. G. Hogan, L. R. Richard-
son and Cheryl! Bilby, rats were 
used as the experimental animals 
with the objective of determining 
the nutrients required for a com-
plete life cycle. The group of nu-
trients under investigation were 
minerals and vitamins. The work 
on minerals was concerned chiefly 
with the amount of calcium and 
phosphorus required for lactation, 
and on vitamins, the number that 
were required for lactaLion. All 
diets were synthetic, and the basal 
diet contained the 13 vitamins that 
are readily available. 
The amount of phosphorus in the 
diets were as follows: Diet A, 0.2; 
Diet B, 0.5; Diet C, 0.6 per cent. 
The percentages of young weaned 
on these diets were A, 28; Diet B, 
56; and Diet C, 71 p r cent. The 
record on Ration C was as good as 
the average but it shou ld have been 
better. When Diet C was supple-
mented with an elu ate prepared 
from a liver extract the number of 
young weaned was 91 per cent. The 
eluate supplied unrecognized nu-
trients that are required for normal 
lactation by the rat. Presumably 
this nutrient was synthesized by 
intestinal bacteria, but at too slow 
a rate to support normal lactation. 
There was no evidence that p-
aminobenzoic acid was r eq uired for 
normal lactation. All the other 
known vitamins were essential ex-
cept biotin and vitamin K in which 
no effort was made to determine 
whether or not they were required. 
Nutritional Requirements of Poul-
try, Recently it became evident 
that a large proportion of the losses 
in young poultry are not due to 
infectious diseases as formerly sup-
posed, but are due to nutritional 
deficiencies in the rations of the 
breeding hens and of the young 
hatched from their eggs. The ob-
jective of this study has been to 
determine which vitamins are de-
ficient in the rations commonly used, 
and how these deficiencies may be 
economically supp li ed. 
urlecl toe paralysiR in poult due to 
rihoflavin d ,nciency. This poult was fed 
a practical ration containing 43 per cent 
soybean oil meal. 
A. G. Hogan, L. R. Richardson, 
and Yao hiang used baby chi cks 
and turkey poults as experimental 
an imals. Chicks did well on com-
pletely synthetic diets provided 
vitamin B was included. The inci-
dence of perosis has been high but 
it has not been determined whether 
this was due to deficiency of an un-
recognized vitamin or whether a 
known vitamin was being supplied 
in insufficient quantities. Turkey 
poults did not do well on di ets that 
were co;:npletely synthetic and they 
did not survive long even if vitamin 
Be was included in their diet. There 
was every reason to believe that 
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poults require an unrecognized vita-
min that was not required by the 
chicks. Poults apparently do not 
require vitamin Be. 
Straight neck paralysis as a result of 
B<. deficiency in poult which received a 
five per cent yeast ration. 
Baby chicks and turkey poults do 
surprisingly well on rations made 
up of corn, wheat by-products, soy-
bean meal, minerals, and cod liver 
oil, provided sufficient riboflavin is 
added. 
Practical starter rations ~ave 
been prepared which did not con-
tain alfalfa meal, dried skim milk, 
or meat scraps. Soybean meal sup-
plied most of the protein. When 
vitamins A and D, riboflavin, and 
minerals were added to the ration, 
it was satisfactory. 
Considerable progress has been 
made in determining what vitamin 
deficiencies are most likely to occur 
in practical poultry rations and 
when these deficient vitamins are 
identified, measures can be taken 
to provide them. 
Abnormal Bleeding of Swine. 
Some time ago an abnormal bleed-
ing condition developed in a line of 
hogs that was being carried on a 
swine inbreeding project at this 
Station. Careful research has been 
carried on in an attempt to deter-
mine the exact nature and cause of 
this abnormality. During the past 
year A. G. Hogan and M. E. Muhrer 
have given special attention to the 
following problems on this condi-
tion: 
(1) Management of the bleeder 
herd to save animals of this 
type for future work when 
labor is more plentiful. 
(2) Development of a new method 
for estimating platelet fragil-
ity. 
(3) The effect of anaphylaxis on 
platelet stability. 
(4) The hemostatic effect of 
hemolyric agents in cluding: 
(a) Iyso-lecithin, (b) n-
dipropyl disulfide, (c) sapa-
nonin and (d) sodium oleate. 
It was found more satisfactory 
to raise young bleeder animals 
from carrier breeding stock rather 
than from bleeder breeding stock. 
Due to the nature of these abnormal-
ities, the problem of raising young 
bleeder animals is a difficult one to 
solve. 
An index of platelet fragility has 
been developed. It was found that 
the coagulation time of cloudy 
plasma, when made hypotonic is a 
very good index of platelet fragility. 
Anaphylaxis decreased normal 
platelet volume more sharply than 
it did bleeder platelet volume. 
Hemolytic agents were effective 
in lowering the coagulation time of 
blood both in vivo and in vitro. 
There was a refractory phase fol-
lowing the lowered coagulation 
tiJ1le in the in vivo studies in which 
the coagulation time was increased. 
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This was net due te fibrinegenepenia 
because saponin injectien 'produced 
a hypernbrinogenesis. The refrac-
tory phase was duete hypeprethrem-
binemia. 
. Ralph Bogart has been concerned 
with the preblem .of inheritance .of 
the bleeder abnormality in this line 
.of hegs. He has feund that mere 
than .one pair .of genes were in-
volved in determining the age .of 
first expression and severity .of the 
bleeder cenditien. Although the 
most severe bleeders usually shew 
bleeding tendencies at an early age, 
twe pigs shewing the tendency at 
the same age may later differ great-
ly in the severity of the affliction. 
Ehvironment had. little influence en 
the age .of first expressien and sever-
ity .of the bleeder cendition except 
that beth depend on the develepment 
as well as the age .of the animal. 
The bleeder abnermality, theugh 
net commen in swine herds · is ece-
nemically impertant because it 
causes losses during parturitien and 
castration. Tests fer distinguishing 
the bleeder hegs frem the nermal 
have been developed and the age 
when such tests were accurate has 
been established at three months. 
Genetic studies demenstrated that a 
selection program te eliminate the 
gene causing the bleeder cendition 
weuld be the same as that used in 
eliminating any other simple re-
cessive. 
AGRICULTURAL ECONOMICS 
O. R. JOHNSON, Chairman 
Maximum Wartime Production 
Possibilities in Missouri. In late 
1943 under the direction of O. R. 
Johnson and in cooperation with the 
production departments of the Ex-
periment Station, a study was made 
on production adjustments neces-
sary to bring the most desirable 
velume of production in 1944. Em-
phasis was placed on maximum war-
time production possibilities for 
those preducts most needed under 
war cenditions. 
Using 1941 acreages as a base the 
follewing results · were .obtained: 
Maximum production of corn in 
1944 should be 25 per cent larger 
than that of 1941 ; all sorghums 95 
percent; wheat 206 per cent;- oats 
80 per cent; barley 176 per cent; 
tame hay 141 per cent; cotton 110 
per cent; soybeans fer beans 120 per 
cent; potatoes 128 per cent; net 
acres in crops 114 per cent. 
To reach this volume of preduc-
tien weuld mean that the follewing 
maximum acreages .of grain deplet-
ing crops would be necessary: corn 
5,000,000 acres; wheat 3,300,000 
acres; barley 455,000 acres; oats 
1,955,000 acres. Harvested acreages 
would be: corn 4,900,000 acres; 
wheat 2,750,000 acres; barley 333,-
000 acres; eats 1,658,000 acres. 
This maximum productien was re-
lated to the long-time desirable pre" 
duction in Misseuri. The long-time 
desirable acreage was indicated te 
be as fellows: corn 3,900,000 (har-
vested acres); wheat 2,013,000 
(harvested acres); cats 1,941,300 
(harvested acres); barley 201,570 
(harvested acres). 
With respect to livesteck it was 
found that the maximum wartime 
preduction for 1944 sheuld be as 
follows: horses and mules 700,000, 
and for the long-time desirable pro-
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duction 578,550; milk cows 1,150,000, 
1,140,800 rei:\pectively; all cattle 3,-
567,000, 3,197,700 respectively; 
. sheep and lambs 1,970,000, 1,686,400 
respectively; pounds of pork pro-
duced 1,314,000,000, 1,156,493,000 re-
spectively; the number of chickens 
26,000,000, and 24,194,000 respec-
tively. 
An analysis also was made of 
feed needs and feed supplies. The 
estimated feed grain requirement 
for 1942-43 was 8,138,000 tons. The 
total domestic supply was 5,168,000 
tons. The difference had to be im-
ported. With the suggested adjust-
ment in crops and livestock for 1944, 
the need would be reduced to about 
6,000,000 tons and production would 
amount to about 5,500,000 tons, leav-
ing a little less than 500,000 tons to 
be imported. This amount would 
only be about 15 per cent of the feed 
import requirements in 1941-42. In 
1942-43 .and 1943-44 the imports 
,were estimated to be in the neigh-
borhood of 3,000,000 tons. With hay 
and forage, the normal deficit of 
nearly a. million tons could be 
changed to a surplus of approxi-
mately 5eJO,OOO tons under conditions 
of maximum production. Protein 
requirements under a maximum pro-
duction were almost double those 
needed in 1941-42. 
The labor situation indicated the 
need to perform approximately 12 
per cent more labor with 10 per cent 
. fewer workers than were available 
in 1941-42. This would mean that 
workers still available would have 
to do approximately one-fourth 
more work to get maximum wartime 
production. 
Trucking of Livestock to the 
Kansas City Market. In coopera-
tion with the Kansas Agricultural 
Experiment Station a second survey 
of livestocK trucks and loads was 
made' at the Kansas City market in 
December 1943. This work was un-
der the direction of H. M. Haag who 
was assisted by J. E'. Crosby, W. W. ' 
Hoy and others. This survey showed 
substantially heavier loading of 
livestock trucks on market trips in 
December 1943 than in May 1942. 
Such trucks were loaded more light-
I? on return trips in 1943 than in 
1942, On the'basis of truckers esti-
mates in the second survey loading 
standards which represented the 
practical and physical capacities of 
trucks were set up. These stand-
ards have greater -application to 
livestock trucks than weight stand-
ards b,ased on tire sizes as· were 
first used by the ODT. 
In December 1943, trucks were 
loaded to 93 per cent of average 
physical capacity compared with 
88 per cent in 1942. Pickup trucks 
were loaded more lightly relative to 
physical capacity than semi-trail-
ers. Loads relative to capacity also 
increased as distance from market 
increased. Farmers hauling their 
own livestock hauled relatively 
small loads to market. , 
~epairs were the most mentioned 
difficulty of truckers at the time of 
the 1943 survey. Other difficulties 
mentioned in order of importance 
were: labor shortage, tires, unload-
ing at market, old trucks, and gaso-
line shortage. Truckers thought 
grouping of livestock and having it 
ready to load would help solve some 
trucking problems. 
Variation in Production per Farm 
and ner Worker on Missouri Farms 
in 1940. With the shortage of farm 
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labor, it was found necessary to 
have some data to use as a guide in 
transferring of farm workers from 
one section of the State to another. 
Under the direction of H. M. Haag 
the production per farm and per 
farm worker were determined by 
type of farming areas for the year 
1939. 
Production in 1939 varied from 
$1,911 per farm in the southeast 
lowlands area to $590 in the Ozark 
meat-producing area. About one-
third of the farms in the latter area 
produced less than $250 worth of 
farm products in that year. Only 
37 per cent of the production was 
sold from the farms producing less 
than $250 of farm products com-
pared with 92 per cent on farms 
producing $1,500 or more. Farm 
production in the Ozark meat-pro-
ducing area averaged only $266 per 
worker in 1939 compared with $788 
per worker in the southeast low-
lands area. The northern meat-
producing area also had high pro-
ductivity per worker and the Jasper 
county wheat~producing area and 
southwest dairy area had relatiyely 
low output per worker on farms. 
Buying Land to Farm in Missouri. 
Many returning soldiers will, no 
doubt; upon their release wish to 
settle on farms. Many persons now 
employed in war industries came 
from farms and no doubt some of 
them will wish to invest their sav-
ings in farm land. Tenant farmers 
who have accumulated some capital 
as a result of better farm prices 
during this war period, no doubt, 
will wish to become owner-operators. 
In view of the interest of so many 
people in the purchase of farm 
land, it seemed advisabl~ to bring 
together the best information pos~ 
sible to assist these people. 
Under the direction of R. C. Whit-
ney and H. H. Krusekopf basic data 
have been prepared pertaining to 
present and desirable land use on 
eleven representative areas in the 
State. These basic data also in-
clude the present and prospective 
yields of crops and pastures, and 
other information that might be of 
assistance in estimating present and 
future values of land, the debt-
carrying capacity by land class 
areas, and the minimum size of 
farms that would make it feasible 
for a purchaser to pay for the land 
and maintain an adequate standard 
of living. 
Production Adjustments May 
Lower Cost on Many Farms. Under 
the direction of O. R. Johnson and 
in cooperation with the Department 
of Dairy Husbandry, Field Crops, 
and Soils, attempts have been made 
to determine the influence of pro-
duction adjustments on the total 
physical volume of agricultural pro-
duction. Most of the adjustments 
have been in the direction of greater 
utilization of pasture crops. Results 
thus far have indicated that the bel:\t 
utilization of the limited man power 
available can be achieved by moving 
in the direction of more pasture 
crops. This is particularly true on 
the medium and lower grade land. 
There are also indications that 
costs decreased in some cases much 
fastpl' than production declined by 
.relegating these lands to an ap-
parent lower use. In other cases 
costs were reduced while actual 
production from lands was in-
creased. The net result was a 
widening of the margin between in-
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come and costs. If a satisfactory 
level of income can be maintained 
under a pasture system of farming, 
then the wider the margin the bet· 
ter off the farmer will be. 
Income and Expenses of Farmers' 
Cooperative Qrganizations in Mis~ 
souri. An analysis has been made 
of 21 large-scale central associa-
tions 'and about 160 cooperative ex-
changes for the fiscal year 1942. 
The work was under the direction 
of H. M. Haag. The 1942 sales av-
eraged $210,000 per association com-
pared with $104,000 in 1939. Sav-
ings in 1942averaged $5,830 or 2% 
times the savings · of $2,250 in 1939. 
Income per $100 of sales was 
$7.29 in 1942 or 22 per cent less 
than in 1939. Expenses per $100 
of sales were $5.50 or 31 per cent 
less than expenses of $7.98 in 1939. 
Savings of 1942 amounted to $2.77 
per $100 of sales. Salaries and 
wages averaged $6,583 per associa-
tion in 1942 or 57.1 per cent of the 
total expense. 
The average financial condition 
of associations improved greatly 
from 1939 to 1942. 
Associations were divided into 
six groups according to type and 
size of business. Single-unit ex-
changes were grouped into 'five 
eq'ual classes of 20 each according 
to the volume of sales.. E:x:penses 
averaged $7.19 per $100 of sales for 
very small exchanges and $5.02 for 
very large ones. 
Exchanges in Southwest Missouri 
received patronage refunds from 
central plants amounting to $1.27 
per $100 of sales during the four 
years :1.939-42, compared with only 
32 cents for those in Northeast Mis-
souri. Expenses per $100 of sales 
were highest in East Central Mis-
souri and lowest in Southwest Mis-
souri. 
The results of these studies have 
been used to keep cooperativelead~ 
ers informed about changes in· sales, 
margins, other income, expenses and 
savings. By pointing out specific 
weaknesses, these studies have made 
it possible for leaders to improve 
their associations by correcting un-
sound situations. Knowledge of the 
present trend will assist these as-
sociations in preparing for post-
war conditions. 
Labor Requirements on Crop 
Enterprises. In the fall of 1942 
under the direction of B. H. Frame, 
group meetings were held in 16 
different counties distributed over 
. the State. These meetings were at-
tended by from 6 to 25 'farmers and 
a total of about 225 individuals were 
interviewed. Information on time 
requirements of field operations 
and care of livestock were secured. 
Preliminary work has been com-
pleted on the crop enterprises. The 
average number of man-hours re-
quired to harvest an acre of alfalfa 
was 24.57 hours when the hay was 
put up loose or 20.32 hours when 
the hay was baled. Total labor re-
quirements for producing barley 
amounted to 10.23 hours when the 
barley was cut and threshed as 
compared with 5.23 hours per acre 
when the barley was combined. In, 
producing corn, the labor require-
ments up to the time of harvest 
averaged 8.29 hours per acre. Cut-
ting, shocking, and husking from 
the shocks added 14.2 hours per 
acre. If the corn was husked 
standing, labor requirements were 
6.21 hours . per acre; if snapped 
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while standing, 5.1 hours per acre; 
if picked with a corn picker, 2.45 
hours per acre; and if put in a silo, 
17.54 hours per acre. Labor require-
ment for producing cowpeas amount-
ed to 10.13 man-hours per acre 
when put up loose, and 7.49 man-
hours per acre when baled. Man-
hour requirements in producing 
forage sorghums amounted to 6.01 
man-hours per acre up to the time 
of harvest. If the sorghum were 
used as hay and put up loose, an 
additional 8.33 man-hours of labor 
were required per acre. However, 
if the sorghums were cut and 
chopped for grain, additional man-
hour labor requirement per acre 
was 4.03. Man-hour of labor re-
quired to produce lespedeza up to 
harvest time was .41 hour per acre. 
A total of 1.58 man-hours per acre · 
were required when the lespedeza 
was combined for' seed. Harvesting 
the lespedeza for hay and putting 
up loose required 6.44 man-hours 
pel" acre, and if baled, required 3,06 
man-hours per acre. In producing 
oats up to the time of harvest, 2.76 
man-hours of labor were required 
per acre. If the oats were cut and 
threshed from the shock, an addi-
tional 6.58 man-hours of labor per 
acre were required. However, if 
the oats W'ere combined, the harvest 
labor requirement was only 1.58 
man-hours per acre. If the oats 
were mowed for hay and put up 
loose, labor requirements for har-
vest were 8.33 hours per acre. Soy-
beans cultivated and used for grain 
required 6.91 hours of man labor 
per acre up to the time of harvest. 
Cutting and threshing from the 
shock added an additional 6.58 man-
hours per acre. However, if the 
soybeans were combined the labor 
requirements for harvesting amount-
edto 1.58 hours. Soybeans not cul-
tivated required 4.01 hours of man 
labor up to harvest time. If beans 
were cut and put up loose, the labor 
requirement was 6.M hours addi-
tional per acre and baling added 
another 1.28 man-hours per acre. 
N"o data were obtained on the man-
hour requirements for producing 
timothy up to harvest time. Cutting 
the timothy with the binder for seed 
and threshing required an average 
of 6.58 man-hours per acre. If the 
timothy was cut and put up loose 
for hay the labor requirement was 
7.65 hours and baling added an addi-
tional .53 hours of labor. The labor 
requirement per acre for producing 
wheat up to harvest time was 4.2 
hours. Cutting and threshing from 
the shock added an additional 6.58 
man-hours per acre. However, if 
the wheat was combined, the labor · 
requirements for harvesting per 
acre amounted to a total of 1.58 
man-hours. 
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AGRICULTURAL ENGINEERING 
J. C. WOOLEY, Chairman 
Machines for Ferti Iizer Place-
ment on Pastures. One of the diffi-
culties in fert ili zin g pastures has 
been the problem of getting the 
ferti li zer placed in or under the sad. 
Fertilizer drill mounted on tractor for 
use on pastures . 
In cooperation with A. W. Zingg, 
of the Soil Conservation Service, 
J. C. Wooley and M. M. Jones have 
developed and tested two machines 
for fertilizer placement on pastures. 
One is a fertilizer drill mounted on 
the rear of a tractor for use on 
pastures. The drill driven by the 
rubber tired wheel delivers ferti-
lizers through a tube back of the 
shoe of a modified subsurface tiller 
machine. Three of these points 
spaced 18 inches apart make pos-
si ble the placement of three bands 
of fertilizer from four to six inches 
deep as desired. This operation car-
ried out on the contour would prob-
ably be most effective in conserving 
moisture and securing spread of the 
fertilizer in the soil. 
The other machine is a contour 
furrowing plow with attachment for 
placing ferti li zer under the sod on 
pasture. land. The reversible disc 
plow used to make the furrow in the 
subsoil whi le the sad is lifted has 
been removed and a rotating dis-
tributor for the fertilizer has been 
mounted to spread a band of fer-
tilizer 36 inches wide under the two 
strips of sad while they are lifted. 
As yet, no work has been com-
pleted on a comparison of the two 
machines or in the determination of 
in crease in pasture production from 
fertilizer placement by the two 
Contour plow with attachment for 
placing fertilizer under sod on pasture 
land. 
Improving the Open Front Poul-
try House. In general, an open 
front type of poultry house provides 
satisfactory environment for laying 
hens except in the few months of 
severe weather in winter. It has 
a lso been found necessary to avoid 
drafts in open front houses. 
J. C. Wooley has designed a baffle 
tc use in front of such type houses 
to prevent draft. The baffle con-
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A portable farm elC'vator. 
sists of a tight door placed at a 
distance from the building equal to 
the height of the open front. It is 
hinged at the top and in the sum-
mer is turned back against the house 
to form a shade. This addition to 
open front houses should improve 
both winter and summer conditions. 
In the winter of 1943-44, there was 
little difference in the results ob-
tained with the open front house 
with the baffle compared to the open 
front house without the baffle. The 
average number of eggs per hen was 
s lightly greater in the house using 
the baffle. Further tests will be 
necessary before definite conclu-
sions can be drawn with respect to 
this development. 
Electric Brooders for Chicks. 
Homemade electric brooders have 
been found practical, and would be 
used more if there were available 
on the market a commercial heatillg 
unit which could be easily and 
quickly installed. 
M. M. Jones and E. M. Funk have 
tested It homemade electric chick 
brooder equipped with a commercial 
heating elements. However, the 
amount of heat supplied by the com-
mercial heating element was inade-
quate due to severe weather and an 
extra large number of chicks in the 
brood. It became necessary to re-
sort to the use of ordinary lamps as 
a source of heat. Suggestions were 
made to the manufacturer for the 
improvement of the unit and it was 
expected that an improved model 
would be available for testing soon. 
A Universal Farm Elevator. 
Changes in farm practices have cre-
ated a demand for a farm elevator 
that will not only handle grain but 
sacks and bales as well and in ad-
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dition the elevator should be port-
able so that it can be used to load 
bales or sacks on to trucks in the 
field. 
J. C. Wooley and M. M. Jones de-
signed and supervised the building 
of the elevator shown. The power 
unit is a 1 Y2 horse power gasoline 
engine. The elevator can, therefore, 
be pulled behind a truck and used 
in the field. 
Some changes have been planned 
for the elevator trough to improve 
it for handling bales. The drags 
for elevating the grain were placed 
below the drag chains, and some 
difficulty has been experienced with 
these drags lifting when elevating 
shelled corn on steep slopes (45 0 or 
greater). This reduces somewhat, 
the rate of delivery. Further trials 
will probably be necessary in order 
to make slight changes that may be 
required. 
Utilization of Straw in Soil Build-
ing. J. C. Wooley and M. M. Jones 
have continued experiments to de-
termine the proper method of utiIiz"-
ing straw following the combining 
"of wheat. For several years four 
methods have been compared: 
A. Lespedeza seeded in the spring 
and plowed under with the 
straw in the fall. 
B. Nitrogen added to the straw as 
it is plowed under in the fall. 
The rate of application has 
been 150 pounds per acre of 
21 per cent nitrogen fertilizer. 
C. Straw plowed under with no 
treatment. 
D. Straw removed, piled, treated 
with nitrogen, allowed to rot, 
and then returned to the 
ground the following fall just 
prior to plowing. 
In 1943 the yields of wheat ob-
tained on the plots were as follows: 
method A, 16.7 bushels per acre; 
method E, 14.1; method C, 7.2; and 
method D, 10.6 bushels per acre. 
Although final conclusion cannot 
be drawn from the limited trials to 
date, the past year's results were 
much in favor of growing lespedeza 
and plowing it under with the straw. 
The application of nitrogen to the 
straw at the time of plowing re-
sulted in a slightly smaller yield 
than was obtained with the les-
pedeza. 
Metering device for feed grinder. 
Feed Mixing and Grinding. Farm-
ers buy commercially mixed feed in 
many instances because of the diffi-
culty involved in proportioning, 
grinding, and mixing the feed. In 
order to provide the farmers an 
easy, less time-consuming method of 
providing themselves a well bal-
anced mixed feed, a feed metering 
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device has been built. This device termine whether this can be done. 
permits feeding into the mill the Hay Harvesting Machinery and 
correct amount of each ingredien~ Methods for Missouri Conditions. 
going into the feed mixture. The Designs for homemade sweep rakes 
meter was made 'with six divisions. were developed and improved by 
The ration used in testing out the M. M. Jones during the past year. 
mill and device called for seven in- Data were ·also collected on the 
gredients. Two of the ingredients, adaptation and limitations of differ-
salt and bone meal, were in small ent styles and types of sweep rakes 
quantities and they were mixed and under Missouri conditions. He 
metered through together. Some in- found many different kinds of p.ome-
gredients, such as cottonseed meal, made sweep rakes that were 'suc-
bone meal and some kinds of linseed cessful under different conditions. 
meal must be agitated continually Push rakes. mounted on the front~ 
tc. keep them feeding down evenly. of tractors were generally simplest 
The different ingredients were piped in construction and most widely 
down from overhead bins, each into used in Missouri. · For long hauls, 
the proper section of the meter. The . rakes with wheels of their own, or 
metering device is attached to the mounted on the rear of old car or 
mill and the pipes lead from the bin truck chassis were widely used. 
to the metering device. The humid- Observations were made on the 
ity of the air made some difference quality of lespedeza and soybean 
on the rate in which some of the hay and th~ labor required, as 
feed passed through the feeder, re- affected by methods of raking and 
quiring a little change in setting field curing. For light cuttings of 
for different kinds of weather. lespedeza a windrower mounted on 
'Where electricity is available the the mower cutter bar saved time and 
whole process of proportioning, labor and produced as good hay as 
grinding and mixing can be carried any method of making tried. Wind-
out . with a minimum of time and rowing at the time of cutting soy- . 
eff,ort. bean hay, or raking with the side 
The capacity of the griilder was delivery rake too soon: after cutting 
reduced by adding the ground ma- did not give a good cure to this hay. 
terials · with the corn and . oats and Best results were obtained by rak-
. sending all the materials through ' ing with the side delivery rake after 
the grinder and elevator. This re- partial curing in the swaths. Cut-
suIted in a very good job of mixing. ting with a binder and shocking in 
The whole job of placing the mixed small shocks produced excellent 
feed in the bin was accomplished in hay, but generally increased the 
one operation and almost as quickly labor required. 
as the grinding of corn was ac- The Use of Native Materials and 
complished before. It may be that Fann Labor in the C~nstruction of 
the ground materials could be · ad- Farm Buildings. Three years ago 
mitted ~nto the blower and only the. J. C. Wooley developed a laminated 
unground materials sent through type of rafters especially designed 
the grinder. Further tests will de- for farm construction in which na-
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Live materials could be used effec-
tively. An experimental machine 
shed was built using this type of 
construction and resulted in a great 
saving of time and materials. 
During the past year working 
plans were developed and the archi-
tectural features developed for a 
dwelling using the combination roof 
and wall truss construction. Be-
fore this type of construction will 
be successful it is necessary that it 
be accepted by the general public. 
To reach this goal, a skillful archi-
tectural treatment is essential. 
Using ordinary farm labor, a 
serviceable concrete block poultry 
A concrete block poultry house. 
house was built. The house makes 
use of a straw loft. The other 
features of the house may be noted 
in the picture. Tests have shown 
that the house is structurally sound 
and serviceable and provides a satis-
factory environment for laying hens. 
ENTOMOLOGY 
L. HASEMAN, Chairman 
Missouri Ticks and Their Control. 
Ticks are probably the most trouble-
some external parasite of livestock 
and wildlife in the wooded parts of 
the Ozarks. Ticks also threaten 
human health as carriers of tula-
remia and Rocky Mountain spotted 
fever. Unless practical control 
measures can be developed, an in-
crea!!e of livestock and wildlife in 
these areas will add to the abund-
ance of ticks. The objective of R. 
W. Portman and L. Haseman in this 
study has been to develop effective 
control measures for the most im-
portant Missouri ticks, to reduce the 
damage to livestock and wildlife, to 
make affected areas a more livable 
place in the summer, and to pro-
tect human health from dangerous 
tick-borne diseases. 
The most troublesome Missouri 
ticks are all of the three-host type. 
The lone star tick has been given 
the most attention, though some 
work has been done on the American 
dog tick and the black-legged tick. 
The lone star tick was found to 
hibernate both as an adult and as 
a nymph but as yet the location -of 
the hibernation has not been de-
termined. The adults were most 
active and were taken in greatest 
numbers from late April until mid-
June. The nymphs were .active at 
two periods from early May until 
late June and from mid-July until 
September. The larvae or seed ticks 
attack from late June until frost or 
early October. Land grazed only 
from December 1 until May 1 was 
found to harbor only one tick per 
unit area compared to 60 where 
pastures were grazed all year. 
No significant difference was 
found in tick abundance on burned-
over woods pastures as compared to 
those unburned. Engorged ticks 
were only slightly susceptible to the 
action of insecticides. None of the 
insecticides tested this year, when 
applied by hand as dust or liquid 
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at recommended dilutions, gave kills 
of ticks under 12 hours and were 
not considered entirely satisfactory. 
Materials tested were pyrethrum, 
derris, pine tar, creosote, nicotine 
sulfate and four commercial pro-
ducts. Spraying an infested lawn 
with nicotine sulfate in dilutions 
from 7.8 per cent to 19.5 per cent 
nicotine killed all ticks actually hit 
with the spray but did not affect 
those hid under litter. Derris-
sulfur and pyrethrum-sulfur dusts 
reacted in a like manner. Dusting 
cow paths in pastures with eight 
per cent, 16 per cent, and 25 per cent 
dinitro phenol, with equal parts 
pyrethrum and sulfur, and with 
derris, one part, to two of dusting 
sulfur also killed ticks contacted, 
but did not clean up infestations. 
Ozark dairy and livestock men 
may alleviate the tick situation 
somewhat by practicing pasture ro-
tation and proper management. 
Fields reserved for grazing from 
November 1 until May 1 can be kept 
practically free of ticks. Prelim-
inary results indicate that a three-
pasture rotation with a three-year 
cleanup plan may give complete 
control of ticks, however, further 
study is needed on this plan. An 
application of derris one part to two 
parts wettable sulfur dust to dairy 
cattle at night following milking 
will greatly reduce tick injury. 
However, general use of this treat-
ment will have to await the time 
when derris is again available. 
Chinch Bug Control. The largest 
annual insect losses to Agriculture 
in Missouri occur on field crops. 
These losses are particularly heavy 
in years when major scourges oc-
cur. These major loss«:!s usually 
, occur before ' effective control meas-
ures can be applied over large 
areas. The chinch bug is one of the 
insects causing considerable dam-
age to Missouri crops. 
Ruth S. Stone has studied the 
effect of nitrogen and phosphorus 
deficient diets on chinch bugs, espe-
cially on the number and fertility 
of eggs laid by them. The chinch 
bugs fed on a nitrogen-deficient diet 
were hardier and a greater number 
survived through to maturity than 
, those fed _on either a complete or a 
phosphorus-deficient diet. This may 
indicate that some insects may be 
controlled by proper fertilization of 
the crop grown. 
Codling Moth Control in Missouri. 
Beginning in the mid-twenties and 
extending through the thirties, the 
codling moth from the Atlantic to 
the Pacific rose to heights of abund-
ance and destructiveness never be-
fore reached. This period was drier 
than normal and aided the pest in 
becoming the most serious apple 
menace. During the past four or 
five years it still has been Missouri 
apple-growers' worst pest, but by 
using the best .proven control prac-
tices grower!'! have been able to pro-
duce apples profitably. With new . 
insecticides being perfected and 
with the proper use of cultural and 
other supplementary controls, the 
. codling moth will probably be 
brought under still better control. 
The work this year has been 
directed largely toward the use of 
safeners to prevent burning of the 
foliage. All the safeners used with, 
"lead arsenate somewhat reduced the 
insecticidal value and the materials 
giving the most protecti.on to the 
foliage caused the greatest reduc-
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tion in insecticidal value. Both the 
1-1-100 zinc lime and the · %-1-100 
bordeaux greatly reduced · arsenical 
injury to tOilage. A straight sched-
ule In which lead arsenate was used 
in only the first cover spray and fol-
lowed by fixed nicotine the remain-
der of the season gave comparable 
results with a schedule in which 
lead arsenate was used in the first 
three cover sprays and then fol-
lowed by fixed nicotine. The fixed 
nicotine schedule with one extra 
spray gave about 10 per cent more 
clean fruit than the lead arsenate 
alone. Copper arsenate gave con-
trol considerably below that of lead 
arsenate. None of the dormant ap-
plications for killing overwintering 
codling moth larvae gave -satisfac-
tory results. 
This work was carried on under 
the direction of L. Haseman and Lee 
Jenkins with the-assistance of Fred 
Merrill, F. W. Faurot and G. E. 
Jackson. 
Insecticide Studies. The appear-
ance of new insect pests and the 
tendency of established pests to re-
adjust themselves to control prac-
tices and insecticides make it neces-
sary that new and improved insecti-
cides be developed and tested. Di-
nitro dusts as chinch bug barriers 
did not give entirely satisfactory re-
sults. Fixed nicotine for both 
chewing and sucking insects . of 
grapes showed promise but further 
study is necessary. DDT was not 
effective against mature ox warble 
or red spider _ but preliminary tests 
showed it to be effective against 
greenhouse white fiy, thrips, and 
aphIds. (L. Haseman and Lee Jen-
kins made these studies.) 
Insect Pests of Melons and Re-
lated Crops. Commercial melon 
production in Southeast Missouri 
and near St. Louis, Kansas City 
and in the valleys of large rivers is 
of considerable importance. Also, 
the growing of cucumbers and 
squashes in home and victory gar-
dens justifies the spending of con-
siderable time in study of insect 
pests of theSe crops. 
L. Haseman has used lead arsen-
ate, calcium arsenate, and cryolite 
on striped and spotted cucumber 
beetles, and nicotine and pyrethrum 
on- the melon louse and the squash 
bug. Dusting the plants just as 
they came up proved practical and 
effective in controlling the beetles. 
Market gardeners have begun using 
considerable amounts of fiourines 
though melon growers prefer a 1-10 
calcium · arsenate-gypsum dust. In 
home and victory gardens, a 1-5 lead 
arsenate-lime or fiour dust proved 
satisfactory. . Both spraying and 
dusting proved effective in enn-
trolling the melon louse when done 
promptly and repeated when needed. 
Nicotine still has proved to be :the 
best all-around insecticide. With 
both pyrethrum and derris limited 
in supply, cultural practices and the 
use of strong nicotine sprays or 
dusts gave control of the nymphs 
of the squash bug but only gave 
partial control of the adult bug. 
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ANIMAL HUSBANDRY 
E. A. TROWllRlDGE, Chainnan 
Calves fed a grain mixture of corn, oats and soybean meal with !espedcza 
hay for 112 days. 
Fertilizer Treatment Increases 
Cattle Gains on Pasture. In 1940, 
an 83-acre tract of land that had 
been in small grain and lespedeza 
for five years was divided into four 
parts and treated with fertilizer 
as follows: 150 pounds of 20 per 
cent super-phosphate per acre; 150 
pounds of 20 per cent super-phos-
phate plus 500 pounds of 10-mesh 
lime per acre; 150 pounds of 20 per 
cent super-phosphate plus 75 pounds 
of muriate of potash plus 500 pounds 
of 10-mesh lime per acre; and a no-
treatment plot. The same treatment 
has been applied to Lhese pasLures 
each year when they were double 
disked and fall sown to wheat. 
Eighty-two yearling steers that 
had made an average gain of 1.14 
pounds per head per day on corn 
silage and lespedeza hay during the 
98-day winter period were used to 
graze these pastures from April 14 
to September 29, 1!:l43. The steers 
on the three phosphate treated plots 
made larger gains than those on 
the no-treatment plot of wheat pas-
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ture Up to June 9. For the entire 
grazing period the steers, on the 
,completely treated pasture gained 
243 pounds per head; steers on the 
phosphate plus lime and phosphate 
alone pasture's gained 222 pounds; 
and the steers on the pasture with 
no treatment, 233 pounds. The 
steers on the pa.sture with no treat-
ment made gains comparable with 
the steers on the completely fer- , 
tilized pasture from June 9 to Sep-
tember 29 ,while grazing the les- ' 
pedeza. Further trials are neces-
sary before. conclusions may be 
drawn. This work has been under 
the direction of E. A. Trowbridge 
andJ. E. Comfort. , 
Winter Feeds Affect the Ga1ns 
Made by Yearling Steers on Pasture 
the Following Spring and Su~mer. 
Yearling steers fed corn silage, and 
lespedeza hay during · the winter 
made an average gain of one pound 
per day. They were graz'ed on 
mixed grass pastures from April 7 
to July 29, 1943, and gained an av-
erage of 153 pounds per steer, or 
1.37 pounds per day. Another group 
of comparable steers that had, been 
gaining 1.43 pounds per day when 
fed the same ration mentioned plus 
one pound of soybean meal per day 
gained 116 pounds per steer or 1.04 ' 
pounds per day on the same type of 
pasture. 
Some of the steers that did not 
receive the soybean meal during the 
winter were full fed grain or mixed 
grass-Korean lespedeza pasture 
from July 28 to December 6, 1943. 
They gained an average of 2.38 
pounds daily per steer and con-
sumed 14.19 bushels of corn per 
head 'and dressed 59.1 'percent, 
graded good and sold for a rela-
tively good ' price at an, average 
weight of 923 pounds. Another lot 
of steers that had wintered on one 
pound of soybean meal daily in ad-
dition to the corn silage and hay 
were full fed on mixed grass-Ies-
pedeza pasture. They gained an aver." 
age of 2.32 pounds daily, ate 13.79 
bushels of corn, dressed 59.7 per 
cent, and graded "Low Good". An- ' 
other group of steers that had been 
wintered on corn silage and hay 
alone were full fed in dry lot and 
gained an average of 1.97 pounds 
daily, ate 19.41 bushels of corn per 
head, dressed 57.9 per cent, and 
, graded "Low Good". Other steers 
that had wintered on the same ra-
tion plus one pound of soybean meal 
, daily were full fed in dry lot and 
gained an average of 1.83 pounds' 
daily, ate 19.23 bushels of corn, 
dressed 57.8 per cent, and graded 
"Low Good". 
One lot of yearling steers win-
tered "On yorn silage of excellent 
quality and alfalfa hay gained J..82 
pounds daily, while another lot of 
steers fed ,sorgo silage of fair qual-
ity .and alfalfa hay gained .95 
pound daily. A lot of similar 
steers fed alfalfa hay and soybean 
silage gained .9 pound daily. Steers ' 
fed green barley silage and alflafa 
hay gained .86 pound daily. The 
addition of one pound of soybean 
meal a day . to the ration of corn 
silage and alfalfa hay for yearling 
steers increased 'the daily gain to 
2.07 pounds per day. Steers receiv-
ing fair quality lespedeza hay with 
corn silage resulted in an average' 
daily gain of 1.51 pounds. Another 
lot of steers receiving lespedez'a hay 
alone made an average gain of .9 
pound daily. A similar lot of steers 
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which received lespedeza hay plus 
.hree pounds of corn per day gained 
an average of l.UI pounds daily. 
E. A. Trowbridge and J. E. Com-
fort have supervised this project 
and believe that good palatable 
silage may be made from legumes 
or small grain crops when the de~ 
gree of maturity and water content 
at the time it goes to the silo is at 
the proper stage. These crops may 
be used for silage at times when 
there might be some difficulty in 
curing the crop for-hay or raising 
the crop for grain. Atlas sorgo 
makes very creditable silage and its 
ability to withstand · drouth makes 
it insurance against a drouth 
season. 
Cattle wintered on lespedeza hay 
alone apparently did about as well 
as cattle wintered on Atlas sorgo, 
green barley, or soybean silage and 
a limited amount of legume hay. 
Systems of Breeding for the Im-
provement of Swine. In coopera-
tion with the Bureau of Animal In-
. dustry of the United States Depart.: 
ment of Agriculture this Station has 
continued to develop four inbred 
lines of hogs and tested them for 
ability to improve outcross animals 
and to give hybrid vigor when 
crossed with each other. They 
have also studied the factors in-
fluencing rate and economy of gains 
of grJwing-fattening hogs. 
It is very evident that through in-
breeding and selection uniformity 
of type and other desirable charac-
teristics may be increased resulting 
in production of more efficient ani-
mals, The boars from such inbred 
lines have superior value for out:-
crossing and cross-breeding. 
A direct relationship was found 
between the weight of a pig at wean-
ing and feed lot performance as 
measured by i-ate and economy of 
gains. The heavy weaning weights 
were influenced by prolificacy and 
suckling ability of the sows. These 
measures of efficiency in brood sows 
are inherited since gilts from high 
producing dams made better sows 
than did gilts from poorer pro-
ducers. 
The feeding of thyroxin shortly 
before farrowing proved injurious. 
Its use after farrowing increased 
weaning weight of pigs approxi-
mately 25 per cent. CL. A. Weaver, 
Ralph Bogart, J. E. Comfort, E. A. 
Trowbridge.) 
Inheritance in Sheep. In a strain 
of Southdown sheep at this Station, 
several Iambs were born dwarfs and 
died within a month after birth. 
The lambs were short legge'd, thick 
through th~ shoulders, and had 
bulging foreheads. They gained in 
weight for a short time and became 
"puffy" fat in appearance but died 
when only a few weeks old . 
Histological studies of the thy-
roid gland -indicated that a disturb-
ance of this gland was associated 
with the dwarf condition. Toxic 
goiters were observed in every 
lamb examined. Thyroxin theraphy 
was attempted with little. or no suc-
cess in correcting the abnormality. 
One dwarf lamb that received desic-
cated thyroid, one-half grain daily, 
lived · to an age of nine weeks, 
whereas, all the other dwarf lambs 
died before they were five weeks of . 
age. Many of the dwarf lambs also 
had a short under jaw but in this 
strain both dwarfism and short un-
der jaws occurred without the other. 
There was likely a close linkage of 
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the two because seven of the eight 
dwarf lambs had short under jaws 
and one was a dwarf with normal 
jaws. One other lamb was not a 
dwarf but had a short under jaw. 
Ralph Bogart and A. J. Dyer point 
out that the abnormality is appar-
ently a simple recessive lethal. In 
this strain of sheep 22 per cent of 
all lambs produced were dwarf. 
The data demonstrated that the 
gene is not sex-linked because 
normal carrier animals produce 
male and female dwarfs in equal 
numbers. .... 
Genetic Studies of Swine. For 
severel years Ralph Bogart has 
studied the inheritance of color in 
Duroc Jersey hogs and of the belt 
in Hampshire hogs. He has also 
been studying the economic import-
ance and inheritance of mechanism 
of mammary gland abnormalities of 
sows. He found that Black Hamp-
shire hogs have bred true for the 
absence of the belt but belted ones 
have not. Animals that were white 
with a black head have produced 
some pigs almost lacking in belt. 
The shade of red in Duroc Jerseys 
was found to depend upon the 
amount, distribution, and size of the 
granular' pigment as well as upon 
the shade of the red itself. 
Inverted . nipples and mastitis in 
sows caused the greatest losses of 
suckling pigs. Care~ul investiga-
tions have indicated that these ab-
normalities have a genetic .basis, 
therefore, the condition of the udder 
should be considered when selec-
tion of brood sows is made. 
Energy Metabolism, Work Capac-
ities, and Related Factors Involved 
in Muscular Work in Horses and 
Mules. Under the direction of S. 
Brody and with the departments of 
Dairy Husbandry, Animal Husband-
ry, and the United States Depart-
ment of Agriculture cooperating, 
indices of work capacity for horses 
and mules are being developed 
through physiological tests. The 
tests on mules measures oxygen con-
sumption, carbon dioxide produc-
tion, pulmonary ventilation rate 
and related functional changes oc-
curring during measured rates of 
work in the field. While previous 
studies of physiological changes in 
horses during work were made in 
the laboratory, more recent studies 
have been made in the field. The 
open-circuit field apparatus for 
mules and horses allows normal out-
door air br~athing, and the mobile 
traction apparatus measures work 
rates in the field. As soon as the 
basic data are obtained, it will be 
analyzed. From the data it is hoped 
to determine the normal physiolog-
ical changes with age, weight and 
surface area; the functional . re-
sponses to muscular work and to 
varying environmental conditions; 
and physiological tests to detect 
genetic differences. 
Animal Breeding Investigation. A 
study of the morphological charac-
teristics of sperm showed a proto-
plasmic droplet present on the mid-
piece, near the head when the sperm 
was obtained from the head of the 
epididymis, on the posterior part of 
the midpiece of the sperm obtained 
from the tail of epididymis and the 
vas deferens, and was not present on 
ejaculated: sperm. There appeared 
to be a relation between the bend-
ing of the tails of sperm during 
storage and the position of the 
protoplasmic droplet. Sperm from 
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the epididymis were more resistant 
to a cold shock (0° C. for 10 min-
utes) than sperm in ejaculated 
semen. Sperm from the epididymis 
when stored "in vitro" survived for 
a longer time than those in ejacu-
lnted semen. There were indica-
tions that changes may occur in 
boar sperm as they pass through the 
male reproductive tract into the se-
men. Such changes are detrimental 
to their ability to store "in vitro". 
Dilution of epididymal sperma-
tozoa with accessory secretions and 
with phosphate buffer had no in-
fluence upon their resistance to a 
cold shock, and the addition of epi-
didymal fluids to centrifugal ejac-
ulated spermatozoa had no influence 
upon their resistance or storage 
abilities. It appeared that the low-
er resistance of ejaculated sperma-
tozoa was concerned with the physi-
ological changes within the cells 
themselves rather than with their 
coming into a different extra-
cellular environment. It may be 
possible that for maximum fertiliz'-
ing capacity of semen, collections 
should be made at regular intervals 
at a rate suitable for each male. 
In studying physical character-
istics of semen determinations were 
made on normal semen, semen plas-
ma and on semen of boars and rams 
from which one or more accessory 
glands have been removed. All the 
semen samples investigated pos-
sessed approximately the same os-
motic pressure which was near that 
of blood. Glucose solutions of 2.5 
per cent and MIS phosphate buffer 
was isotonic with these semens. Al-
though the buffering capacity of 
the various semens wasexception~ 
ally good on the acid side of neutral-
ity, only ' small capacity existed in 
the alkaline range. 
Preliminary results indicated that 
the proteins of boar spermatozoa 
differ from those described for fish 
spermatozoa and from those iso-
lated from the nuclei of such tissues 
as liver, heart muscle, thymus and 
several other somatic cells. No 
basic protein could be demonstrated 
as being present in boar sperma-
tozoa. 
Since the hormone concentration 
in the blood and urine of the cow 
does not reach a level adequate for 
biological or chemical assay until 
the eighth month of gestation 
period, a test based on endocrine 
s,ecretions is not possible. In some 
species of animals certain enzymes 
are present in the blood during the 
state of pregnancy but not at other 
times. The presence of these en-
zymes can be demonstrated by 
simple color tests. Plans are being 
developed to devise a pregnancy test 
on the basis of enzymes present. 
Thyroxin was injected and thyro-
active iodinated casein' was fed 
during the summer to rams which 
were low in fertility. A gonado-
tropic preparation made from preg-
nant mare serum was injected into 
some animals. Rams injected with 
thyroxin or fed idodinated casein 
produced semen containing a great-
er number of sperm than the con-
trols or than they did prior to the 
treatment, and the sperm seemed of 
better quality as evidenced by their 
resistance to a cold shock and their 
survival during storage. Rams re-
ceiving the gonadotropic prepara-
tion produced a greater number of 
sperm and also a greater volume 
of semen than the controls. Thy-
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roid materials seemed to have no 
influence upon sem~n volume. It 
has not been possible to test the 
fertility of rams under these treat-
ments because ewes do not normally 
breed at this season of the year. 
One ram which had failed to settle 
ewes in the early breeding season 
the year previous was mated to five 
ewes after it was treated with 
iodinated casein for 50 days. Three 
of the five ewes settled. 
One ram was fed 10 gms. thiour- • 
acil, one was injected with 2.5 gm. 
thiouracil and one was injected with 
2.5 gm. thiouracil and fed 1.0 gm. 
thyro-active iodinated casein daily, 
while five other rams acted as con"". 
troIs. All three of the treated ani-
mals showed reduced fertility with-
in three weeks and the ram injected 
with thiouracil but receiving no 
thyroxin became sterile in a month. 
The ram fed 10 gm. thioracil be-
carn,e lower in fertility than the ram 
injected with 2.5 gm. and fed 1 gm. 
of iodinated caaein. ~rhe iodinated 
casein was increased by steps from 
the level of 1 gm. until fertility was 
restored when he received 4 gm. 
Fertility was estimated by semen 
volume, motility, resistance of the 
sperm to a. cold shock and by sur-
vival during storage. The fertility 
estimates checked closely with his-
tological examinations of the tests 
of the rams at the conclusion of the 
experiment. 
Chickens were fed thiouracil at a 
level of 0.1 per cent in the feed or 
in the drinking water. They were 
fed for 20 days and killed at 72 days 
of age. The ones receiving thioura-
cil were more compact in form, fat-
ter, and plumper in appearance than 
controls of the same age. There are 
indications that thiouracil might be 
useful in fattening birds toward the 
end of the feeding period but it is 
also evident that gains per day will 
be less. 
Growth rate of rats with initial 
weight of 50 gms. was reduced in 
both males and females to about 75 
per cent of the controls. Males and 
females receiving thiouracil for 
two months were lower in fertility 
than the controls, and females re-
ceiving the drug failed to raise 
their young. There is some evi-
dence that · the thyroid was able to 
compensate by greater activity to 
the extent that a level of 0.1 per 
cent thiouracil in the feed will no 
longer prevent the formation of 
thyroxin by the thyroid gland. Thi-
ouracil was given in the drinking 
water in a concentration of 0.1 per 
cent by making the water slightly 
alkaline with NaOH. In addition, 
0.1 per cent has been mixed in the 
feed which was fed ad libitum. 
Since it has been shown by others 
that thiouracil is effective in pre-
venting the thyroid gland from 
forming thyroxin from body iodine, 
the use of this drug to study the 
influence of the thyroid on growth 
and reproduction was employed. In-
jections of estrogens as oestrone or 
diethylstilbesterol at levels of one 
r. u. per rat per day retarded their 
growth. Oestrone at one to four 
r. u. per day kept castrate female 
rats at a weight equal to the un-
operated virgin controls: whereas, 
normal castrate females grew at a 
much more rapid rate. Injections 
of progesterone stimulated growth 
in castrate as well as normal virgin 
female rats. IncreasedprogesterQne 
in the body caused by injecting it, 
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by pseudo-pregnancy, and by using 
the leuteinizing hormone has re-
sulted in increased body growth. 
However, n6ne of these methods 
have stimulated growth equal to 
that of pregnancy. 
Non.pI;egnant mare serum and 
Gonadin were injected into sheep. 
. In one series of rams daily injec-
,tions of 20 cc. were given each. In 
another test a ram was given larger 
injectiqns of Gonadin (30 cc.) twice 
weekly. Also sexually mature gilts 
were given injections of 30 cc. 
Gonadin twice weekly. This treat-
ment in sheep and pigs was con~ 
tinued for three months. The anti-
hormone test showed negative re-
sults. Vaso-dilation was observed 
ill all animals injected with serum 
and Gonadin and slight shock was 
experienced but loss of the animal 
from anaphylactic shock was never 
indicated. 
Experimental results at the Mis-
souri Station and in cooperation 
with the Indian Service, Department 
of Interior, San Carlos, Arizona, in-
dicated , that bull spermatozoa 
differs in their resistance to adverse 
environmental conditions. The dif-
ference in resistance occurred be-
tween samples from the same bull 
and samples from different bulls in 
a locality. There was a correlation 
between the percentage of resist-
ance cells in a semen specimen and 
the storage potentialities of that 
-. particular sample. 
Motility rating and the percent-
age of live sperm in a semen sample 
have proved to be poor indices of 
fertility, and the maintenance of 
motility during storage is imprac-
tical for estimating fertilizing ca-
pacity of a particular semen sample. 
For the resistance of sperm in se-
men diluted with yolk-phosphate 
diluter to a cold shock (0° C. for 10 
minutes) has been developed as a 
means of evaluating semen for its 
ability to store and for its fertiliz'-
. ing capacity. The correlation ofre-
sistant sperm with fertility was 
much higher than the correlation of 
percentage of live sperm in semen 
immediately after collection. Stand-
ar~ regression coefficients indicate' 
that a large part of the variations 
in fertilizing ability of semen can 
be accounted for by variations in 
the percentage of resistant sperm in 
the different samples. 
Isotonic phosphate buffer and egg 
yol~-phosphate buffer were added 
to ;ram semen. The samples were 
given a temperature shock ,of 0° C. 
for 10 minutes or of 42° C. for 15 
minutes and motility ratings made 
each 24 hours for a total of 96 hours. 
Other samples were given the cold 
or heat shock prior to the addition 
of the diluters. In every case those 
samples treated with buffer or egg 
yolk buffer prior to the adverse 
treatments maintained motility 
throughout the experimental period 
whereas untreated samples had a 
lower motility from the start of the 
storage period and none after 72 
hours time had elapsed. 
An investigation of egg yolk was 
begun which resulted in the isola-
tion of a stable, white crystal-like 
substance capable of protecting a 
greater number (approximately 34 
per cent) more cells of spermatozoa 
against a cold shock of 0° C. for 10 
minutes than did egg yolk diluter. 
The resistance factor of egg yolk 
was heat stable' and was active in 
dilutions up to one partin 250 parts 
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of diluter. The same factor, or one 
with similar protective properties, 
has been isolated from blood serum, 
from testis tissu.e and from 11-13 
day old chick embryos. 
Rooster semen was stored for sev-
eral . days with good motility per-
sisting, but no fertile eggs resulted 
when stored semen was used for 
insemination. The results indicated 
greater possibilities for increasing 
the usefulness of good birds by 
semen dilution rather than by se-
men storage and that fertility from 
artificial insemination was equal to 
natural breeding when proper tech-
nique was emplqyed. Diluting se-
men as much as seven parts diluter 
to one part semen with isotonic, iso-
motic phosphate buffer has given 
satisfactory results. The fertility 
has been as great with diluted se-
men as with non-diluted when the 
hens were inseminated within one 
hour following the collection of se-
men. Storage of semen with or 
without a diluter has been unsuc-
cessful' because fertility is lost al-
though motility of sperm is main-
tained. Artificial insemination with 
diluted and with undiluted semen 
has resulted in feJ;'tility equal to 
that obtained by natural matings. 
The investigators on this project 
have been Ralph Bogart, D. T. 
Mayer, J. F. Lasley, Noel M. Hall, 
H. L. Kempster, C. W. Turner, Dale 
Squires, and L. E. Thomas. 
BOTANY 
C. M. TUdHER, Chairman 
The Development of Wilt Resist-
ant Tomato Varieties. A widely 
distributed tomato disease, Fusari-
um wilt, is soil-borne, entering the 
plants through the roots. Ordinary 
disease-control measures, such as 
spraying and dusting, are of no 
value in preventing the disease. The 
fungus persists many years in the 
soil and rotation of crops is only 
partially effective in reducing 
losses. The partially resistant va-
rieties now available become in-
fected, and serious reductions in 
yi~lds occur, especially in warm, 
dry seasons. 
Using Lycopersicon pimpinelIifo-
lium as a source of resistance, C. M. 
Tucker has continued breeding work 
to secure tomato varieties highly re-
sistant to wilt and possessing the de-
sirable yield and quality characters 
of the best commercial varieties. 
The commercial varieties most fre-
quently used in making crosses were 
,Rutgers, Indiana Baltimore ~nd 
Early Stone. Since fruit size and 
quality are affected by- multiple 
factors several generations of back-
crossing to commercial varieties 
were required to attain the required 
fruit characters. Each year many 
new back-crosses wel"e made to ob-
tain varieties of various types to 
meet different needs. 
In 1943, about nine acres of hy-
brids were grown at Midway farm 
including 51 hybrids and four com-
mercial varieties for yield tests. The 
yield test was planned to test the 
yield qualities under conditions 
where wilt was not a factor. Sus-
ceptible varieties could not be ex-
pected to compete with resistant 
varieties under conditio1'ls favoring 
infection. 
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Of the commercial varieties, Rut-
gers was far mor,e productive 'than 
others tested. However, one hybrid ' 
exceeded the yield of Rutgers by 30 
per cent which was a repetition 
of what it had done in 1942. Some 
hybrids were earlier than Rutgers, ' 
and compared well with this variety 
in ratio of marketable fruits and in 
fruit size and shape. 
A yield test of 17 commercial 
varieties and 30 hybrids at Monett 
resulted in an average yield of the 
hybrids 500 pounds per acre great-
er than the average yield of the 
commercial varieties. 
In greenhouse culture of toma-
toes a foliage disease, leaf mold, is 
often the most serious cause of dam-
age. Most growers report indiffer-
ent success in controlling the dis-
ease with vaporized sulfur and 
other disinfectant sprays and dusts. 
Cycopersicon pimpinellifolium has 
been used as a source of resistance 
to leaf mold as well as wilt. The 
occurrence of biologic forms of the 
leaf mold fungus is known, but 
there is little knowledge of their 
number and diversity. Infected 
leaves have been collected, pure 
cultures prepared, and pathogenic-
ity tests made of the different 
strains. To date L. pimipinelli-
folium has proved resistant to all 
strains used in the tests. 
Mechanisms of Resistance or Im-
munity to Infection by the Wilt 
Fungus and the Methods of Their 
Inheritance in Tomato Hybrids. A 
knowledge of the fundamental fac-
tors underlying resistance to infec-
tion and of their inheritance would 
provide much assistance in breed-
ingvarieties resistant to disease. 
It is possible that chemical tests 
might be used to determine resist-
ance, greatly reducing the time and 
labor now required in testing by 
conventional methods, or supple-
menting and making present meth-
ods more dependable. 
C. M. Tucker, has directed his 
efforts to a study of a biologic form 
of the wilt fungus isolated from a 
tomato plant from agr,eenhouse in 
Ohio. Extensive greenhouse tests 
on the pathogenicity of the new 
form to hybrids of known resistance 
to the usual forms of wilt have been 
carried on. Studies on the inherit-
ance ' of resistance to the new strain 
have been made on parent lines, 
F I' F 2' and F 3 lines, and on ad-
, vanced back-cross generations. 
The Ohio strain of wilt fungus 
proved capable of attacking some 
tomato lines very highly resi'stant to 
the usual strains. Other tomato 
lines proved moderately resistant 
and a few were highly resistant. All . 
lines homozygouS for susceptibility 
to the usual fungus strains were al-
so completely susceptible to the 
Ohio strain. Selections resistant to 
the Ohio strain proved more resist-
ant than the parent line in progeny 
tests. The fungus proved unstable 
in pathogenicity in culture, often 
losing its ability to infect plants re-
sistant to the ordinary strains. Fre-
quent inoculations and reisolations 
proved necessary to maintain its un-
usual pathogenicity. 
The factor for resistance to the 
usual Fusarium strains, together 
with one or more accessory resist-
ance factors are believed necessary 
to secure resistance to the Ohio 
strain. 
Control of Diseases of Cereals. 
The control of seedling. diseases by 
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seed treatment improves stands and 
yields. Many treatments tested 
have not proved' worthwhile in Mis-
souri. However, new materials are 
constantly being developed and it is 
advisable to continue tests on their 
,efficacy. C. M. Tucker has super-
vised the treating of corn and soy-
beans with a number bf commercial 
products. Corn was treated with 
four chemical dust treatments' and 
planted on four dates. A single 
planting of soybeans included five 
treatments, two of which were ' ap-
plied at two rates. Soybean plant-
ing was delayed by wet weather un-
til June 28. 
As in previous seasons Semesan, 
Jr., failed to improve germination. 
Spergon alone caused significant 
improvement and that only at the 
first two planting dates of the corn. 
N one of the treatments used on soy-
bean seed resulted in significant in-
creases in stands or yields. The 
seeds were planted late under dry, 
warm conditions unfavorable to the 
development of seedling infections. 
Spergon seems more promising as a 
seed treatment for corn than any 
material tested this year or pre-
viously. However, further tests are 
necessary before recommendations 
can be made for its general use. 
DAIRY HUSBANDRY 
A. C. RAGSDALE, Chairman ' 
Inhibiting and Initiating Milk Se-
cretion. Continuing the studies on 
milk secretion that have been; in 
progress for a number of years, the 
work during the past year has been 
concerned with the determination of 
the dosage of diethylstilbestrol most 
effective in stimulating .growth of 
· the udder and initiating milk secre-
· tipn: in non-parous animals and the 
determination of the dosage of ' this 
hormone which would depress estab-
lished lactation. 
Following the administration of 
diethylstilbestrol, subcutaneously, 
to non-parous goats at the 0.25 mg. 
level, growth of the udder was stim-
ulated to a variable deg.ree and lac-
tation was initiated. In some ani-
mals, ' lobule-alveolar growth was .in 
· progress and in these animals the 
lactation response was most marked. 
Apparently diethylstilbestrol has 
the pr.operty or stimulating .the an-
terior pituitary to the secretion of 
increased amounts of mammogen 
and lactogen. In large amounts, 
diethystilbestrol also stimulated 
an increased secretion of adreno-
corticotrophic hormone and the in-
creased adrenal cortical) hormone 
had an inhibitory effect upon lac-
tation by increasing the deaminiza-
tion of the nitrogenous precursors 
of milk protein. 
The approximate limits of dosage 
of diethylstilbestrol for stimulating ' 
growth and. lactation and also the 
dosage range which will depress es-: 
tablished lactation has been deter-
mined. The oral administration of 
diethylstilbestrol is only about 1 
per cent as effective as subcutane-
ous administration. (C. W .. Turner:, 
B.P. Reineke, A. C. Ragsdale, J. P .. 
Mixner and A;B. Schultze.) 
The Endocrinology of Milk Secre-· 
tion. The · studies of the mammo-
genic . hormones at this Station 
have indicated that the ante:r;ior 
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pituitary rather than the gonads 
was the seat of secretion of the 
stimulating hormones upon the ud-
der. The role of estrogen and pro-
gestin in mammary gland growth is 
secondary, i. e., in stimulating the 
anterior pituitary to increased se-
cretion of the mammogens and sec-
ond, to increase the hyperemia and 
permeability of the vascular system 
in the stromal tissue of the udder. 
(C. W. Turner, E. P. Reineke, J. C. 
Mixner, A. B. Schultze.) 
Thyroprotein Stimulates Milk Se-
cretion. Commercial production , of 
thyroprotein which has been shown 
to cause an immediate rise in milk 
and fat production of dairy cows of 
15 to 20 per cent awaits approval 
of the United States Food and Drug 
Administration. Since it has been 
demonstrated that thyroxine does 
not pass into the milk and since 
thyroprotein causes increased pro-
duction of the constituents of milk 
comparable to the effect produced 
by cold weather, favorable action is 
expected. By using this feed con~ 
siderable increase in milk and fat 
production could be obtained by the 
present cow population and with 
little additional labor. 
The influence of a number of 
catalysts upon the thyroidal potency 
of thyroprotein has been studied by 
means of a new biological assay 
method involving the use of day-
old chicks. By the feeding of 0.1 
per cent thiouracil in the feed or 
water, the thyroxine secreting abil-
ity of the thyroid gland is inhibited. 
There follows an enlargement of 
the thyroid glands to three or four 
times normal. By the injection of 
thyrox~ne or thyroprotein in suffi-
cient amount, the enlargement of 
the thyroid was prevented. By us-
ing d, I-thyroxine as a standard, 
other preparations of unknown po-
tency can be related to the 'stand-
ard. 
Thyroprotein has been adminis-
tered to ruminant animals by the 
following routes: orally in capsule, 
orally as a drench in suspension, 
subcutaneously, directly into abom-
asum. If oral administration is con-
sidered as one, the amount required 
in a drench is two, subcutaneously 
1/20, and as drench into abomasum 
two. It was found that the heavy 
losses of thyroprotein in the diges-
tive tract were not prevented by by-
passing the rilmen. A large num-
ber of protective coatings have been 
applied to the thyroprotein particle 
such as stearic acid, paraffin, bees-
wax, rosin, clarite, binylite, etc., to 
prevent loss in the digestive tract 
but all such preparations have been 
without benefit. (C. W. Turner, E. 
P. Reineke, A. C. Ragsdale and A. B. 
Schultze.) 
Oospora lactis in Milk, CI;eam 
and Butter. Oospora lactis causes 
deterioration of cream and impair-
ment in butter quality. Excessive 
amounts of mold mycelia in cream 
01' butter may also result in con-
fiscation of these products by Fed-
eral Food and Drug Authorities. 
The farm sources of Oospora lactis 
were studied in more than three 
hundred samples of materials ob-
tained on dairy farms. Qualitative 
determinations were made to detect 
the presence of Oospora lact·is in 
milk utensils, the barn air and mis-
cellaneous materials on the farm. 
The abundance of other molds made 
it difficult to make accurate quanti-
tative determinations of this organ-
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ism. Eighty-five per cent of the 
milk utensils examined on dairy 
farms producing cream for butter-
making contained Oospora lactis. 
The cistern water in which the uten-
sils were washed contained the or-
ganism in 35 per cent of the samples 
analyzed. The mold was obtained 
from the barn air on 40 per cent of 
the farms visited by exposing sterile 
petri dishes ~ontaining nutrient 
agar for 15 minutes. Other sources 
of the organism on dairy farms · and 
the percentage of the samples' ex-
amined that contained the organiE)m 
in five gram quantities or less were 
as follows: brushings from cow's 
body, SO per cent; cow manure, 77 
per cent ; barnyard soil, 73 per cent; 
and silage, 66 per cent. Minor 
sources were barn floor dirt, field 
soil, bedding, dry roughages and 
the common grain feeds. 
The storage time and temperature 
were more important than all other 
factors including humidity in in-
fluencing the growth of mold in 
cream and butter. In the produc-
tion of cream free from mold, the 
storage temperature should be 50° 
F. or lower and the length of stor-
age should not exceed four days. 
Since Oospora lactis is commonly 
present on the body of the cow, in 
manure and in other materials 
around the barn, . milk and cream 
should be produced. and handled 
under . strict sanitary conditions. 
. Unless the utensils are carefully 
washed and sterilized they will be 
an important source of Oospora 
lactis in milk and cream. 
Storage at 50° F. or lower for not 
to exceed four days will make itpos-
sible for farmers to deliver cream 
with aminilDum amount of mold. 
The higher quality · cream will com-
mand a higher price which will ben-
efit the farmer and will also insure 
the consumer of a higher quality 
butter. 
Milking Machine Sanitation. 
Many dairy farmers have experi-
enced difficulty with high bacterial 
count milk resulting from improp-
erly cleaned and sterilized milking 
machines which causes lowered 
quality and degrading by milk in-
spectors and dairy plants with re-
sultant economic loss. Dairy plants 
sometimes have high bacterial count 
in pasteurized bottle milk when the 
raw milk is rated satisfactory by 
the Methylene blue test. 
E. R. Garrison studied the milking 
machine as ,a source of heat resist-
ant bacteria on 65 farms and suit-
able methods of cleaning and ster-
ilizing the rubber parts were in-
vestigated. The reliability of the 
methylene blue reduction test to de-
tect heat resistant bacteria in milk 
was investigated in . more than ,200 
samples. 
Improperly cleaned and steriliz'ed 
rubber parts of milking machines 
were found to be a serious source 
of heat resistant and other types of 
bacteria in milk on many dairy" 
farms. Sixty per 'cent of the farms 
investigated were using an alkali 
solution of sub-standard concentra-
tion for treating the rubber parts of 
the milker and this was the major 
cause of the high bacterial contam-
ination from the machines. The so-
lution for cleaning the milking ma-
chine should contain a minimum of · 
0.4 percent of sodium hydroxide. 
The formation of sediment in alkali 
solutions can be largely prevented 
by using lye with a low sodium car-
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bonate content and oy using soft 
water for preparing the solution. 
Chemically pure saIt should be used 
if salt is added to the alkali solu-
tion to prevent freezing. 
The methylene blue reduction test 
should not be used as the only test 
for determining the bacterialogical 
quality of raw milk, particularly 
during the winter months when heat 
resistant bacteria often comprise a 
relatively large proportion of the 
bacterial content of the producer's 
milk. This test should be supple-
mented with either the plate or 
microscopic count. 
Mastitis Treatment . in Dairy 
Cows. Mastitis is one of the most 
serious diseases of the udder of the 
cow causing great economic losses 
to the farmer from lowered milk 
production, impaired quality of 
. milk and sometimes loss of function 
of one or more quarters. 
In cooperation with O. S. Crisler 
of the Department of Veterinary 
Science, H. A. Herrrian, E. R. Gar-
rison,' E. W. Swanson, and A. C. 
Ragsdale have treated 43 cows in 
the Station dairy herd showing 
streptococci in one or more quarters. 
The treatment consisted of one or a 
combination of the following used 
as udder injections: colloidal silver 
oxide, sulfanilamide and mineral 
oil, sulfanilamide-iodine-mineral oil, 
and tyrothricin. Diagnostic tests 
consisted of the Hotis test, micro-
scopic examination of the milk, leu- , 
cocyte count, strip cup, and physical 
examination of the udder. A total 
of 83 quarters on the 43 cows 
showed streptococci infection. The 
infected cows were treated at reg-
ular intervals and an examination 
of the milk was made at two-week 
intervals following treatment and 
the treatment was continued until 
the animal maintained a clean test 
for 12 weeks. 
Twenty-five cows with 54 affected 
quarters were treated with an emul-
sion of mineral. oil, sulfanilamide 
(30-35 per cent) and iodine, one 
part to 2,000 parts of oil. Follow-
ing the first treatment of daily in-
jections for four days . of 50 to 60 
cc. of the sulfanilamide, iodine and 
mineral oil per quarter, 15 cows 
were negative. Continued treat-
ment of the remaining nine re-
sulted in all but one ceasing to shed 
streptococci in the milk. Four cows 
with 11 affected quarters were 
treated with sulfanilamide and min-
eral oil and all but one of the ani-
mals became negative. The sul-
fanilamide inj~ctions produced no 
swelling or inflammation in the ud-
der. Twelve cows were treated with 
tyrothricin and following one to fi.Je 
treatments all but two became nega-
tive. However, a mild to fairly pro-
nounced inflammation was produced 
which p~rsisted for 12 to 40 hours. 
Two cows were treated with col-
loidal silver oxide during the dry 
period. . One freshened free of 
streptococci in the udder and the 
other was positive. Severe swelling 
and inflammation resulted and per-
sisted for the first two to five days . 
following its use. 
The data thus far collected is too 
limited to evaluate the efficiency of 
the four treatments but udder in-
jections of sulfanilamide in iodized 
mineral oil and sulfanilamide and 
mineral oil offer considerable prom-' 
ise as an effective treatment. Tyro-
thricin seems equally effective, but 
its use brings about some minor in-
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flammation. The use of colloidal 
silver oxide causes severe temporary 
illflammationand the advisability of 
using this is doubtful. 
Artificial Insemination of Dairy 
Cows. Superior sires can be more 
fully utilized and many small herd 
owners can economically improve 
their herds through the use of arti-
ficial breeding. Long distance ship-
ping of semen is particularly desir-
able in mating outstanding animals 
and may be used as a means of wide 
scale improvement in certain areas. 
Genital diseases may be controlled 
by using clean sires and breeding 
only artificially. Any improvements 
that can be made in artificial breed-
ing methods will be of benefit to 
dairy farmers throughout the State. 
A practical method of shipping 
dairy bull semen long distances was 
developed using an insulated ice 
cream shipper and brine pads. 
Twenty cows in aNew Jersey arti-
ficial breeding association have been 
settled, with an average of two 
services per conception, using semen 
from one of the Station sires at 
Columbia, Missouri. The semen was 
shipped by express and was 72 hours 
old when used. 
The correlation between concep-
tion 'rate and pH, morphologically 
abnormal sperm, and concentration 
of sperm in dairy bull semen was 
found to . be insignificant. A very 
significant linear correlation was 
demonstrated between conception 
rate and viability of sperm. The 
monthly variation in semen volume, 
concentration; and abnormal sperm 
was not statistically significant. 
The pH of the semen was signifi-
cantly lower in the summer than in 
the falL lnitial motility and viabil-
ity, under storage conditions, were 
lower in winter than in the spring 
and summer months. 
A comparison was made of results 
obtained through natural and arti-
ficial service in a number of Mis-
souri herds as well as data reported 
in the available literature. The 
service rate for 9,509 females bred 
by means of natural service was 
2.03, and 1.77 for 7,984 cows arti-
ficially bred. (H. A. Herman, E. W. 
Swanson, A. C. Ragsdale.) 
The Hatch Dairy Experiment 
Farm. The Hatch dairy farm and 
herd serve as excellent demonstra-
tions for systems of breeding, feed-
ing, pasturing, cropping, silage pre:' 
serving, disease control, herd man-
agement, and general farm prac-
tices. The farm and herd have been 
widely observed by dairy farmers 
and breeders. Sixty-eight cooper-
ating farmers have benefited direct-
ly by the use of leased sires, includ-
ing 47 now in service. The work at 
this farm is in . cooperation with the 
Bureau of Dairy Industry of the 
United States Department of Agri-
culture and is supervised by A. C. 
Ragsdale and C. W. McIntyre. 
During the past 10 years the herd 
average has been 7,242 pounds of 
milk and 393 pounds of butter fat. 
During this period . a total of 68 
sires has been leased to farmers 
and 1,131 heifers have been dropped 
from the service of 43 of these bulls, 
17 of which have four or more tested 
daughters averaging 125 pounds 
more milk and 26 pounds more but-
ter fat than their dams. 
In experimental work with ra-
tions,a roughage ration of alfalfa 
.hay and silage supplemented with 
bone meal and salt produced 85 per 
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cent as much milk and 80 per cent 
as much fat as when fed on a full 
grain ration. The milk test was 
slightly lowered. Breeding efficiency 
was not affected but there was some 
loss of body weight. On limited 
grain ration, production averaged 
85 and 82 per cent, respectively, of 
the normal milk and fat production 
on full grain. The production of 
cows fed ground yellow corn alone 
compared favorably with that of the 
cows fed the customary grain mix 
when supplemented with alfalfa 
hay and alfalfa-molasses silage, 
bone meal and salt. 
In the feeding of calves, con-
densed whey, having 60 per cent 
solids, and soybean meal, equal 
parts by weight, when supplemented 
with alfalfa hay and grain, proved 
equally satisfactory and more eco-
nomical than the usual skim-milk 
method after the calves were 46 to 
74 days of age. 
The use of a straw loft barn for 
young stock, with baby calves kept 
in pens, and with concrete floors in-
sulated with cinders and tile and 
further protected by removable, 
slatted wood floors, eliminated a 
nine per cent calf pneumonia loss 
and reduced calf losses from all 
causes from 19 to 13 per cent, in-
cluding a 10 per cent loss due to 
hemorrhagic septicemia, half of 
which was in one outbreak in 1941. 
Alfalfa seeded in bluegrass pas-
tures lengthened the pasture season 
and increased the yield to 122 per 
cent as compared with bluegrass 
alone. Orchard grass broadcast in 
shaded and timbered areas has 
shown improvement in stand but has 
produced little pasture. Barley or 
barley and wheat pastures yielded 
from 17 to 92 cow days of pasture 
per acre. The feed replacement 
value of these pastures was $15 per 
acre when seeded in September and · 
$4 per acre when seeded in October. 
Alfalfa yields have averaged 4.88 
tons per acre for the past seven 
years. The hay cost $3.57 per ton 
in the barn, including seeding and 
harvesting costs or $4.39 after add-
ing an estimated 11 per cent on a 
$50 per acre valuation as land rental 
value. During this period, alfalfa 
hay purchased cost on the average 
$11.63 per ton. Corp., sweet clover, 
alfalfa, rye and barley have been 
used at various times for silage. 
Molasses was used with these crops 
for years. In 1942 and 1943 these 
crops were preserved satisfactorily 
without molasses. 
Twenty-three acres of land were 
terraced· in 1943. These terraces 
with a six-foot channel and a 22-
inch shoulder cost 1.76 cents per 
foot of terrace. 
Of 93 cows milking in. the herd 
since September 1, 1939, 28 were 
positive to laboratory tests (Rotis 
and bacteriological examinations) 
for mastitis and showed clinical 
symptoms of the disease. Nineteen 
others were positive to laboratory 
tests in one or more quarters. Us-
ing a strict sanitation program and 
short wave diathermy treatment, 91 
per cent of the recent infections and 
44 per cent of the old infections 
were arrested by the treatment 
given. 
Composition of Cheese and Whey. 
A study has been made by W. R. E. 
Reid and J. E. Edmondson of the 
composition of milk, curd and whey 
received from ten cheese factories 
located in· different areas of the 
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State in which one particular soil 
type predominated and where there 
were monthly and annual variations 
in weather conditions. 
The results showed variation in 
composition which may have been 
due to the different methods prac-
ticed by the cheese factories but 
were believed to be chiefly due to 
the difference in the original com-
position of the milk which was af-
fected by the feeding program of 
the farmer and which may possibly 
have been affected by the soi l type. 
The greatest variation occurred in 
the calcium, phosphorus and lactose 
content. 
The knowledge of the composition 
of whey is of value to dairy farmers 
who feed it to livestock and poultry. 
Likewise knowledge of the composi-
tion of the milk should enable 
cheese-makers to standard ize their 
manufacturing process to s uch a de-
gree that the cheese manufactured 
,vill be of more uniform composi-
tion and quality. Since there is a 
shortage of protein supplement, the 
use of whey as a feed may help to 
a ll eviate this shortage. 
Energetic Efficiency of Growth 
and Related Transformations. Un-
der the direction of S. Brody and 
H. H. Kib ler work on this project 
has been concerned with the meas-
urement of growth, metabolism, and 
venti lation rate in re lation to body 
size and age and mathematical 
ana lysis of the resu ltin g data on 
lairy cattle, beef cattle, swine, 
Metabolism apparatus. 
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chickens, mules and guinea pigs. 
The pulmonary ventilation rate in 
growing swine was found to in-
crease with the 0.63 power of body 
weight. The resting oxygen con-
sumption varied with the 0.90 power 
of body weight from birth to seven 
months of age and with, approxi-
mately, the two-thirds power of body 
weight thQreafter. The males had 
a consistently higher fasting metab-
olism than the females. 
Oxygen consumption rate in small 
and large work horses during rest 
and work on a horizontal treadmill 
was related to pulse rate and body 
weight, and measures of cardio-
respiratory capacity were computed. 
Oxygen consumption was directly 
proportional to body weight in near-
ly mature work horses of different 
size. Oxygen pulse (oxygen con-
sumption per minute divided by 
pulse rate per minute) tended to be 
directly proportional to body weight 
in mature animals of different 
species. Oxygen pulse per· kilogram 
of body weight tended to be constant 
for all body weights but appeared 
to vary with training and muscular-
work capacity. Oxygen pulse per 
kilogram of body weight was taken 
as an index of work capacity. When 
oxygen pulse rate per kilogram of 
body weight was high during rest 
and showed a normal rise during 
work, work capacity was assumed 
tp be high; and when this index was 
low during rest and work, work 
capacity was assumed to be low. 
Nutritional Studies on Growth 
and Milk Production. One ' factor 
that may influence the performance 
of a heifer aft~r ~he comes into pro-
duction is the manner in which she 
was handled from birth to freshen-
ing. For a number of years this 
Station has been attempting to de-
termine the best methods for hand-
ling heifers up to freshening time. 
During the past year, dairy heifers 
were fed complex rations ad libitum 
and grew rapidly, attaining a size 
of 30 per cent above normal at 
freshening time. Heifers reared on 
roughage after nine months of age 
were five per cent below normal size 
at freshening. Heifers grown by 
utilizing whole and skim milk or 
both the first few months and gen-
erous amounts of roughage and lim-
ited grain were better producers and 
more desirable in conformation as 
two-year-olds than those heavily 
fed. 
A number of other nutritional 
problems were studied. The digesti-
bility of nutrients in Korean les-
pedeza hays in advance of bloom, 
just before bloom, and after bloom 
decreased with increasing maturity. 
Korean lespedeza seed was found to 
contain 35.03 to 39.9 per cent crude 
protein, which averaged 81.35 per 
cent digestible. 
Ground Korean lespedeza seed as 
a protein supplement was equal to 
a mixture of soybean and cottonseed 
meals when fed to dairy cows in the 
second and third lactation. 
Satisfactory silage was made from 
Balbo rye by using 100 pounds of 
ground corn and cob meal per ton 
and was equal to Atlas Sorgo silage 
for milk production. The fat con-
tent of milk produced from early 
cut and late cut soybean hay was 
'comparable. Late cut hay resulted 
in more pounds of milk per acre. 
Cows in the declining stages of 
lactation receIvmg thyroprotein 
produced 10 to 20 per cent more 
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milk than controls, but when thyro-
protein was fed continuously it was 
found that the dosage had to be ad-
justed to the individual cow and 
varied with marked changes in at-
mospheric temperature. (H. A. Her-
man, A. C. Ragsdale, E. W. Swanson, 
S. Brody.) 
FIELD CROPS 
W. C. ETHERIDGE, Chairman 
The Development of Corn Hybrids. 
for Missouri. For a number of years 
this Station has been interested in 
developing new and better corn hy-
brids for Missouri conditions. Spe-
cial attention during the last few 
years has been given to the develop-
ment of white hybrids, since white 
corn for milling purposes has been 
commanding a substantial premium 
over yellow corn and there were no 
good white hybrids available. In 
1943 several new white double 
crosses, which had been tested in 
one or two of the previous seasons 
and had . given good performance 
records, were again superior to the 
varieties now grown. They will be 
tested again and seeds of the in-
bred lines and single crosses used 
to make them will be increased so 
that shou·ld they continue to give 
good performances, they can soon 
be released to farmers. 
Because of the excessive rains in 
May and the first part . of June, the 
corn breeding nursery and the yield 
trial plots which were grown on the 
University SQuth Farm could not be 
planted until June 21st, 45 days 
later than the optimum time. The 
yield trial .plots did not mature 
grain. About 10,000 hand pollina-
tions were made in the breeding 
nursery. Inbred lines were in-
creased· and single and double 
crosses for testing in 1944 were 
made. About 5.00 yield trial plots 
~ 
were grown at Sikeston and the 
same number at Maryville. This 
work has been under the direction 
of D. C. Anderson and in coopera-
tion with the United States Depart-
ment of Agriculture. 
Genetic Studies With Crop Plants. 
During the past year extensive 
field and green house studies have 
been made on the mechanism of 
heredity in corn ' and on genetic 
problems relating to polyploidy in 
wheat. These investigations have 
been under the supervision of L. J. 
Stadler, E. R. Sears, D. C. Anderson, 
and in cooperation with the United 
States Department of Agriculture. 
A 42-chromosome wheat chromo-
somally homologous with T. vulgare 
was synthesized by crossing Trit-
icum dicoccoides x Aegilops squar-
rosa, followed by chromosome dou-
bling. This identified the genome 
distinguishing the common 14-
chromosome wheats from the com-
mon 21-chromosome wheats and 
made possible the systematic trf.ns-
fer or genes and chromosomes be-
tween species of these groups. 
Nullisomics and other chromosomal-
deficiency strains of wheat previous-
ly reporte.d are now being used in 
an extensive study designed to lo-
cate and recombine factors for stem-
rust resistance and Hessian-fly 
resistance. 
A strain of corn yielding haploids 
at the rate afone to two per cent 
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Inoculation of oats seed samples with smut. 
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(about 20 times the usual rate) was 
identified. This provjded material 
for the. investigation of methods of 
inducing haploidy for use in corn 
breeding. 
Winter Oats for Missou,ri. Re-
liable winter hardy varieties of oats 
would be very useful to Southeast 
Missouri farmers, as they would pro-
vide an oats crop for a section in 
which oats too frequently fail by 
reason of the short spring season. 
The uniform winter oats nursery 
. was grown at Columbia and Sikes-
ton in 1943. In addition four va-
rieties were tested in drill width 
plots at Sikeston, Miss.ouri. The 
plantings at Columbia failed. A 
summary of yields for 1942 and 1943 
at Sikeston follows: Station, 54.5 
bushels; Victorgrain 3, 46.6 bushels; 
C. 1. 2500, 44.44 bushels; and C. 1. 
2498, 42.7 bushels per acre. J. M. 
Poehlman directed this work. 
Smut and Rust Resistant Oats for 
Missouri. The Columbia variety of 
oats comprises about 80 per cent of 
the Missouri oats crop and its ex-
cellent yield has substantially 
raised the value of oats in this 
State. The development of strains 
resistant to smut and rust and pos-
sessing the productive capacity of 
tl).e parent would further increase 
economic returns. 
The Columbia variety was com-
pared with a number of other Su-
perior varieties and 3,900 selections 
from the hybrid progenies of all of 
these, including Columbia. Seed of 
all was inoculated with various 
races of loose and covered smut arid 
in the field im epiphyto,tic of crown 
and stem rust was heavily induced. 
Boone and Tama were found' su-
perior to Columbia in North Mis-
souri while Columbia excelled in 
Central and South Missouri. Co-
lumbiax Navarro selections were 
similar to Columbia in agronomic 
qualities and were also resistant to 
smut. Columbia x (Victoria-Rich-
land) selections were highly produc-
tive, and resistant to both smut and 
stem and crown rust. J. M. Poehl-
man believes that definite progress 
has been made in attaining a smut 
and rust resistant variety of oats for 
Missouri. 
Winter Barley for Missouri. A 
number of varieties of winter bar-
ley were tested in various sections 
of the State for yield and winter 
hardiness. At 9olumbia, J . M. 
Poehlman compared a large number 
of varieties in plot tests and made 
hundreds of selections from hybrid 
progeny on a head row scale. Su-
perior lines from all of these were 
increased. A group of 708 foreign 
barleys, supplied by the Division of 
Cereal Crops of the United States 
Department of Agriculture, was 
grown as a source of breeding ma-
terial. Fifty-five selections inocu-
lated with loose smut were grown 
. and 256 additional selections were 
inoculated for growing in 1944. 
The Missouri crop of winter bar-
ley increased from lese than 10,000 
acres in 1930 to approximately 200,-
000 acres in 1943. This largely has 
been the results of the use of Mis-
souri Early Beardless barley, a va-
riety of barley developed at tJnis 
Station. Reno and Michigan Win-
ter, introduced in Missouri in re-
cent years, appear superior to Mis-
souri Early Beardless. ' The use of 
Reno and Michigan Winter . va-
rieties will result in increased bar-
ley grain yield over present vari-
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eties grown in Missouri and in-
creased winter hardiness of these 
varieties will make barley a safer 
feed crop in Central and North 
Missouri. 
Improvement of Soft Red Winter 
Wheat in Missouri. Many wheat 
growers have already benefited from 
the development of Missouri Early 
Premium Wheat at this Station and 
the introduction of Clarkan in Mis-
souri. The successful combination 
of productivity, earliness, milling 
and baking quality by hybridization 
would greatly increase the profits 
of Missouri wheat growers and 
millers. 
J. M. Poehlman has tested estab-
lished varieties over the State for 
yield and quality. Nearly 2,000 
selections and head rows from early 
generations of hybrid progency 
were tested for yield at Columbia, 
and the superior ones were in-
creased. Bulk hybrids were in-
creased and new crosses made. 
Clarkan continued to out yield all 
other varieties, a'nd Missouri Early 
Premium exceeded in quality. A 
number of selections from the hy-
brid progeny of these varieties and 
of others similar in type gave good 
results in yield, quality and re-
sistance to smut. 
Pasture Farming Yields High Net 
Returns. The high productivity of 
pasture farming was again illus-
trated in 1943 by the returns which 
ranged from good to excellent. The 
returns from pasture farming are 
low in cost because of the small 
labor cost required, and the land is 
benefited because most of the total 
growth is returned to the soil by the 
grazing animals. 
In 1943 at BoliYar, barley-Ies-
pedeza rotation produced 19 bushels 
of barley and 120 pounds of live-
weight gains from beef cattle which ' 
grazed the legume 'pasture; at Ca-
bool, 30.3 bushels of barley and 119 
pasture days for dairy cows; at 
Lathrop, 18 bushels and 2.2 tons of 
legume hay. 
A two-year rotation of soybeans, 
barley and lespedeza at Columbia 
produced 2,530 pounds of soybean 
hay, 22 bushels of barley, and 211 
pounds of lespedeza seed. 
Wheat-lespedeza at Unionville 
made 14 bushels of wheat and 259 
pounds of gain in beef cattle; at 
Lathrop 12.0 bushels of wheat and 
65 pounds of gain; at Bolivar, 17.8 
bushels and 54 pounds of cattle 
gains; and at Col umbia, 15.5 bushels 
and 61 pounds of gains from the 
legume pasture. 
From a wht!at-Iespedeza rotation 
in which both crops were completely 
pastured, the total returns for the 
season, April to October, were 217 
pounds of beef cattle gains at Co-
lumbia, 149 pounds at Paris, 259 
pounds at Unionville, and 316 
pounds at Lathrop. 
An oats-Iespedeza rotation at 
Unionville gave 40.9 bushels of 
grain and 190 pounds of beef cattle 
g-ains from the lespedeza pasture; 
and at Paris, 29.2 bushels and 162 
pounds of gains. 
Rye-Iespedeza pastured complete-
ly produced 165 pounds of beef cat-
tle gains at Paris and at Cabool 
furnished 133 days of grazing for_ 
dairy cows. Second year sweet 
clover ina rye-sweet clover two-
year rotation produced at Union-
ville 52 pounds of gains in beef cat-
tIe; at Lathrop, 141 pounds; at 
Paris, 97 pounds;' at Bolivar, 55 
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pounds; and at Cabool, 54 days of 
pasture per acre for dairy cows. 
C. A. Helm had charge of grain-
legume short rotations in "the State. 
Superior Varieties and Strains of 
Cotton for Missouri. The objective 
of the cotton research program in 
this State under the direction of 
B. M. King has been the discovery 
of superior varieties and strains 
among existing kinds and the breed-
ing of new forms especially adapted 
to Missouri conditions. Medium and 
long staple varieties and strains 
were included in the variety test. 
The test was conducted at Sikeston 
on Lintonia silt loam- that was 
slightly more productive than most 
soU of this type. E~ch variety was 
grown in 1/20-acre plots replicated 
four times. Following is a record 
of results obtained in 1943: 
. Acre Yields (Pounds per acre) 
Seed Length Bolls Relative 
Variety Cotton Lint % lint o~ lint per lb. earliness* 
Stoneville 2B 2180 728.1 33.4 1%2 70 33 
Ambassador 1850 610.5 33.0 1Ys2 68 34 
Delfos 531C 1965 619.0 31.5 1%2 84 30 
93-K2 :1.785 589.0 33.0 17i6 83 30 
Deltapine 14 2060 793.1 38.5 17i6 78 36 
Bobshaw #1 1715 591.7 34.6 IF 75 28 
C 626-7-812 1790 539.0 30.1 1 F 75 
Coker-Wilds # 14 1680 541.0 32.2 1~ 75 30 
A5 1915 731.5 38.2 17i6 75 47 
E4 1870 641.4 34.3 1%2F 69 45 
* As measured by per cent of total crop open at time of first picking. 
The breeding nursery consisted 
mainly of 500 plant-to-row plots 
representing the progeny of indi-
vidual plants selected the previous 
year from the 6th generation of the 
crosses Delfos 719 x Stoneville "b", 
Delfos 719 X Deltapine llA, Am-
bassador x DeltapinellA, and Del-
tapine llA x Stoneville 2B. Nine 
of these new strains were saved for 
further observation and study in 
preliminary nursery yield tests in 
1944. The remainder were dis-
carded on the basis of one or more 
undesirable characters such as poor 
quality fiper, late maturity, small 
bolls, poor picking qualities and lack 
of storm resistance. 
The results of the workon cotton 
improvement in the past years have 
been the basis for an improvement 
program which has raised the acre 
yield of Missouri cotton above that 
- of any other non-irrigated cotton 
area in the world. The quality of 
the cotton also has been good and 
indications are that further im-
provements may be expected. 
Soybeans for Missouri. The 
Boone variety of soybeans bred and 
developed by this Station on a state-
wide basis has contributed substan-
tially to the utility of soybeans as a 
Missouri crop. Previously a discov-
ery of the adaptation of the Virginia 
variety to a broad range of Missouri 
conditions had developed a useful 
and popular legume hay for live-
stock feeding in places where the 
production of other legumes was 
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not feasible. The 'soybean improve-
ment program under the supervision 
of B. M. King has been concerned 
with the testing of varieties for seed 
production, the testing of strains de-
veloped by this Station for hay and 
seed production, and the breeding of 
new strains by hybridization . and 
selection. 
Scioto with an acre yield of 21 
bushels lead all varieties at Colum-
bia. Highest seed yields at Sikes-
ton were obtained from Ralsoy, Ark-
soy, Arksoy 2913, and Ogden. Hay 
strains S.55-10 and S. 55-12 sub-
stantially exceeded other strains in 
the production of field cured ton-
nage per acre. In seed yield tests, 
these strains exceeded Chief, the 
highest yielding check variety, by 
several bushels per acre. Strain S. 
55-10 will be increased in seed for 
distribution to f~rms. 
A total of 1,675 progenies of 62 
different hybrid crops were grown 
in plant-to-row plots. Approximate-
ly ?OO of these were selected for 
further study in 1944. The progeny 
of 20 crosses made in 1941 were ad-
vanced to the third generation. Lin-
coln, an early type excellent in com-
position for processing, was crossed 
with several other productive vari-
eties. The PQssibility of developing 
a productive early strain, excellent 
for processing, is very promising. 
Managed Grazing ' of Blue-grass 
Pllsture. Three systems of grazing 
(continuous, rotation, and supple-
mented) have been under compari.;. 
son for 13 years. There were con-
. siderable white clover, lespedeza 
and wild grasses in experimental 
pastures in 1943 due to a cool early 
spring and heavy rainfall in May. 
Fifty-six two-year-old Shorthorn 
steers averaging 910 pounds each 
were used in 1943. 
Grazing was started on all pas- ' 
tures April 13 and continued until 
October 30 on the continuous and 
rotation bluegrass pastures. Graz-
ing continued on the supplemented 
bluegrass pasture until July 7. The 
cattle on the rotation and supple-
mented bluegrass pastures were ro-
tated at two-week intervals on three 
divisions of these pastures. Steers 
that were on the supplemented blue-
grass until July 7 grazed Korean les-
pedeza until October 16. The steers 
on the continuous pastures made an 
average gain of 245 pounds per steer 
or 157 pounds per acre. The steers on 
the rotation pasture gained 247 
pounds per steer or 158 pounds per 
acre. The steers on the supplemented 
grazing system averaged · gaining 
239.8 per steer during the season. 
The production under this system 
averaged 144 pounds per acre for 
the bluegrass and 94 pounds per 
acre for the lespedeza. 
The beneficial effect of protection 
from grazing during the autumns 
of three grazing seasons was further 
demonstrated. For it was . found 
that fully as much grass was still 
av~ilable for further grazing in the 
supplemented bluegrass pasture 
July 6 as in either the rotation or 
continuous grazed pasture although 
the supplemented grazed pasture 
had carried 49 . per cent more cat-
tle, and by this date, had produced 
75 per cent larger gain per acre 
than the average of the other pas-
tures .. 
As a result of the very favorable 
gr'owing season in the summer, cat-
tle .on the continuous and the rota-
tion . bluegrass pastures continued 
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to make good gains through the 
summer and the total gain per acre 
for the season on these two pastures 
was slightly larger than the gain 
per acre for the supplemented blue-
grass pasture up to July 6. In sOIne 
of the dry and semi-dry seasons 
these results have been reversed. 
This project has been in cooperation 
with Sni-A-Bar Farms,The United 
States Department of Agriculture, 
and the departments of ·Field Crops, 
Animal Husbandry, and Soils. The 
project has been under the super-
vision of J. E. Comfort and E. M. 
Brown. 
The Improvement of Permanent 
Pastures. Methods of improving 
permanent pastures, systems of 
managing permanent pastures and 
the improvement of strains ' and va-
rieties of permanent pasture grasses 
have been under . investigation at 
this Station for a number of years. 
This project has been in coopera-
t~on with the United States Depart-
ment of Agriculture and the work 
has been under the direction of E. 
Marion Brown andJ. D. Baldridge. 
A comparison was made of the 
growth made by Korean lespedeza 
and Kentucky bluegrass together 
and separately during the summer 
with that made during the winter 
at 60°, 70°, and 80° F., in soil and 
in sand and sand-clay plus nutrient 
solution. Results from the green-
house experiment indicated that 
with species as sensitive to differ-
ences in light intensity as Korean 
lespedeza the results would have 
little or no application to natural 
field conditions .. 
Studying the influence of sod til-
lage and different mowing treat-
ments on the establishment and per- . 
sistence of Korean lespedeza and 
sweet clover in grass swards it was 
found that the . establishment and 
growth of the lespedeza in buegrass 
was inhibited during 1943 by the 
plant residue that resulted from 
neither mowing nor grazing the 
grass during 1942. . Vigorously 
growing redtop greatly reduced the 
stand and retarded the growth of 
associated Korean lespedeza where 
the mixed growth was not mowed or 
grazed before J·uly. Second-year 
sweet clover in bluegrass sod made 
a much larger growth during 1943, 
where it had not been grazed nor 
cut during the preceding year. 
Second-year sweet clover in blue-
grass was almost completely killed 
during May and June by the com-
bined effects of close grazing and 
very wet weather. 
The effectiveness of Korean les-
pedeza alone, Korean lespedeza plus . 
phosphate and lime, and sweet 
clover plus phosphate and lime, in 
the improvement of bluegrass pas-
tures was measured in terms of in-
creased beef production at Lathrop, 
Paris and Columbia. The bluegrass 
pastures in which sweet clover has 
been established after phosphate 
and lime had been applied, produced 
100 pounds more beef per acre than 
comparable pastures without le-
gumes and soil treatment. At Paris, 
the increased productivity was due 
largely to the forage supplied by a 
good stand of second-year sweet 
clover growing in a sparse stand of 
bluegrass. At Lathrop the increase 
in productivity resulted chiefly from 
the invigorating effect on the blue-
grass of nitrogen liberated by sweet 
clover that had grown with the blue-
grass during 1941 and 1942. A mix-
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ture of Kentucky bluegrass and 
Korea n lespedeza growi ng on un-
treated soi l at Lathrop produced 40 
pounds more beef per a re than H 
compa rable past ure in which les-
pedeza had not been se ded and in 
whi ch white clover did not vo lun-
teer. 
A specia l investigation using 
pasture grasses has been in progress 
for several years. The objective has 
been to det ermine grass seed mix-
tures that would be sui tab le for th e 
establishment of durable t urf on air-
fi elds and other military sites. The 
fo ll owing grass seed mixtures were 
found suitable: 
1. Alta fescue 50, redtop 5 
pounds per acre 
2. A Ita fescue 25, redtop 10 
pounds per acre 
3. Bermud a grass 10, redtop 
10 pounds pel' acre (so uth-
ern part of Missouri only) 
When quick es tabli shment of veg-
etative cover is of primary import-
aner, 10 poun ds of common ryegrass 
should be added to each mixture. 
HOME ECONOMICS 
FLOREN CE HARRISON, Chairman 
Adaptability of different Missouri fl ours for different purposes. 
Flours from Missouri Wheats for 
Baking Purposes. It is wise and 
economical to se lect wheat varieties 
fo r cake flours that produce max-
imum quality with a minimum use 
of expensive or rationed ingredients. 
The baking and milling industri es 
a re seeking wheats that make flours 
most desirable for specific purposes. 
Some varieties of Mi ssouri soft 
wheat are rated "Excell ent" by the 
cake flour industries while other va-
rieties are rated "Poor." Since the 
chief industria l outlet for Missouri 
wheat is for cake flours, it is im-
portant to Missouri agricu ltu re to 
ascertain the cake baking perform-
ance of new and old varieties of 
wheat produced within the State. 
The character of a flour may be 
indicated by baking tests using a 
fl tandard angel cake formula and 
noting the volume of the resu lting 
cake from each flour. Baking tests 
were, therefore, made using experi-
mentally milled cake flours from a 
number of soft red winter wheat 
varieties grown in Missouri. A 
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Angel food cakes showing how character of wheat variety affects volume. 
score of 100 represented the volume 
of an angel cake made from the com-
mercial cake flour used as a stand-
ard control. The vo lume of angel 
cakes from experimentally milled 
flours of the wheat varieties tested 
were as fo llows: Fulcaster, 93; 
Early Premium, 92; Michigan Won-
der, 91; Clarkan, 88; and Kawvale, 
78. The illustrations show how the 
character of wheat varieties affects 
the volume of angel cake. 
Applying the above method for 
measuring volume to white cakes 
resulted in the experimental flours 
being ranked as follows: Early Pre-
mium, 97; Fultz, 95; W5216, 95; 
Michigan Wonder, 93; W5226, 92; 
Clarkan, 90; Fulcaster, 89; and 
Kawvale, 86. Although the cake 
that has the greatest volume may 
not necessarily be the best cake, in 
these tests there was fairly close 
correlation between cake volume 
and total score for eating quality. 
Average total scores for white cakes 
from the different flours tested 
were: Standard Control (Commer-
cial Cake Flour I), 99; Early Pre-
mium, 97; Commercial Cake Flour 
II, 96; Commercial Cake Flour III, 
95; Fultz, 93; Fulcaster, 91; W5226, 
89 j W5216, 87; Michigan Wonder, 
84; Clarkan, 83; Kawvale, 75. 
Some flour testing laboratories 
measure the softness and baking 
qualities of the flour by the cookie 
test. Average spred factors for 
cookies made from the thirteen 
wheat varieties tested were: Forty-
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fold 9.08, Wabash 8.9, Dunbar 8.9, 
Fairfield 8.8, W5226 8.6, Mediterra-
nean 8.3, W5216 8.2, Fulcaster 8.2, 
Early Premium 8.1, Fultz 7.9, Clark-
an 7.5, Michigan Wonder 7.4, Kaw-
vale 6.5. 
The results of the foregoing tests 
indicate that the variety of wheat 
influenced the quality of a flour and 
although Kawvale was not suitable 
fol" cake flours, other Missouri 
wheats such as Early Premium and 
Clarkan ranked high in quality and 
desirability. 
Soybeans and Soybean Flour for 
Human Consumption. There is 
abundant evidence that soybeans 
are exceedingly nutritious and eco-
nomical food. Whether or not the 
people of Missouri wi ll accept and 
utili ze the soybeans may depend up-
on the amount of interest stimulated 
by nutrition speciali sts. 
The cooking qualities and, palati-
bility of 11 garden varieties and two 
field varieties of dry soybeans were 
tested. The following varieties 
were rated as good: Aoda, Bansei, 
Funk Delicious, Higan, Imperial, 
Rokusun, and 81044-Select. The 
garden types rated as poor were: 
Easycook, Hokkaido, and Kanro. 
The field varieties, Boone and Illini, 
were acceptable, but were judged 
only fair when compared to the veg-
etable types. 
The weight of a cup of soya flour 
was found to be a fairly accurate 
method of classifying it according 
to the "fat" content. Since the per 
cent fat present in a soya flour may 
affect the amount of liquid required 
in a recipe, it was desirable to know 
whether a given flour was a "full 
fat" or a "minimum fat" type. The 
amount of soya flour which may be 
incorporated into a recipe to give a 
satisfactory product depends upon 
the indi vidual taste and type of 
product. 
Ferne Bowman and Leta Maharg 
say that like milk, eggs, meat, fish, 
or cheese, soybeans have a place as 
a good protein food in the American 
diet. Soybeans are now being pro-
duced extensively in Missouri, and 
from the standpoint of economy and 
interest in good nutrition, it is de-
sirable that people within the State 
learn to utilize both the soybean and 
its products. 
A Concentrated Nutritious Loaf. 
The dehydrated egg industry in the 
Middle West has shifted the market 
Cake made from Missouri soft wheat flour. 
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for fresh eggs so that producers 
wi ll s uffer financial loss unl ess 
means can be developed for a great-
er use of dehydrated eggs. Large 
dehydrating plants have been con-
Slice from center of standardized nu-
tritious loaf. 
structed and if they can continue 
to function after the war it wi ll 
mean more emp loyment and a fur-
ther outlet for eggs. Enormous 
amounts of food are being required 
for shipment to war torn countries, 
and if a concentrated palatable 
single product as universa lly used 
a8 bread, with good keeping qua l-
iti es and high nutritive va lue, could 
be found it would be a valuable con-
tribution. The objective of this 
study under the direction of Ferne 
Bowman, Bertha Bisbey, and E liza-
beth Harding has been to determine 
wh ether dried eggs and dried milk 
could be incorporated into a loaf 
of yeast bread in quantities that 
would give nutritive value in the 
same proportion as the calori c 
value, and at the same time pronuce 
an acceptable product. One-half of 
the daily nutritional requirements 
of a moderately active man, with 
the exception of ascorbic acid, as 
recommended by the Food and Nu-
trition Board, National Research 
Co unci l was used as a working guide 
in developing the loaf. This meant 
that the loaf should contain the fol-
lowi ng val ues. 
Calories 
Protein 
Calcium 
Iron 
Vitamin A 
Thiamin 
Riboflavin 
Niacin 
1500 
35 grams 
0.4 grams 
6 milligrams 
2500 I. U. 
900 milligrams 
1350 micrograms 
9 milligrams 
A formula was developed and 
sufficient bakings conducted to pro-
duce an acceptable loaf of bread 
which carried the nutritive values 
li sted above. These values were 
added in the form of enriched flour, 
dried whole egg, dried whole milk, 
fortified margarine and yeast. No 
chemical analysis has yet been made 
to determine whether the fini shed 
loaf actually contained the values 
that were theoretically incorporated. 
The control loaf finally accepted 
weighed approximately one pound, 
had good vo lume and held its shape 
well. There was a good break of 
about three inches on one side of 
the loaf and a very slight break on 
the other side. The crust varied in 
color but usually tended to be dark-
er than medium brown. It was 
crisp and flaky, characteristics 
whi ch could be assigned to the rich-
ness of the dough. The texture of 
the loaf was fine, but the grain 
tended to be coarse and uneven 
though not to an extent to impair 
the acceptability of the loaf. 
BULLETIN 491 49 
The Vitamin Content of Dehy-
drated Eggs. Preservation Of eggs 
by dehydration has taken on great 
importance since the war began be-
cause much valuable shipping space 
was saved when food in this form 
was sent overseas to our allies and 
armed forces. The objective of this 
study has been to obtain informa-
tion on the vitamin content of de-
hydrated eggs as compared to that 
of fresh eggs and to note the effect 
of storage temperatures and time on 
their vitamin content. 
Results of the biological assays 
showed no significant differences in 
g-rowth of rats receiving fresh eggs, 
freshly dried eggs, or freshly dried 
scrambled eggs. Dehydrated eggs 
stored for six months at 35-40 0 F. 
or 70 ° F. lost approximately 50 per 
cent of their original vitamin A 
potency, those stored at 1000 F. for 
six months lost 82 per cent. There 
was no further loss of vitamin A 
in the eggs stored for 12 months at 
35-40° , but at 70° F. and 100 0 F. 
more loss occurred. The loss in tbe 
two latter groups was 67 and 88 per 
cent respectively. 
The biological assays for thiamine 
using the rat-growth method showed 
that fresh liquid eggs contained 
4.7 micrograms of thiamine per 
gram (dry basis), the same as the 
freshly dehydrated eggs. No sig-
nificant differences were noted in 
growth response to freshly dehy-
drated eggs or dehydrated eggs 
stored at 35-40° F. or 70° F. for 
three months. A loss of 30 per cent 
of the original thiamine content of 
dehydrated eggs resulted from 
storage at 100° F. for three months. 
Vitamin Potency of Pork as In-
fluenced by Rations. Previous work 
at this Station indicated that the 
vitamin content of tissues of fowl 
were markedly affected by the ra- · 
tion. The objective of this study 
has been to determine whether this 
same thing held true for · swine. 
Vitamin assays were made of the 
liver, kidneys, heart, brain, loin, 
ham, and shoulder from swine fed 
a ration high in vitamin A and ribo-
flavin, and swine fed a ration low in 
riboflavin. 
Significantly more riboflavin was 
present in the livers of the swine 
fed the high ribofla~in ration than 
in the livers of those fed on a low 
riboflavin ration. No such differ-
ence was shown between the two 
rations for the remainder of the 
tissues assayed. This work has 
been under the supervision of Ber-
. tha Bisbey and Adelia Weis. 
Cotton and · Synthetic Fabrics 
Available in Wartime. Missouri 
homemakers need to have facts that 
will guide them in the selection and 
care of fabrics that are frequently 
used and that need replacements 
during wartime. With respect to 
synthetic fabrics, many women have 
selected these fabrics because they 
were cheaper and have been more 
available than silks and woolens 
and gave a better appearance than 
cottons. 
Twenty-four cotton fabrics and 
20 synthetic fabrics were studied. 
There was a definite sportage of 
cotton fabrics. Only two fabrics 
were .labeled. These were marked 
"Sanfori~ed" on the bolt ,and one 
fabric was marked "Everfast" on 
the selvage. All fabrics showed 
good fastness to washing, and most 
fabrics showed g.ood fastness to 
light although there were some ex-
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ceptions. Shrinkage was objection-
able in many of the fabrics. The 
average length of shrinkage was 
3.54 per cent and the average width 
shrinkage was 2.42 per cent or 1.26 
inches lengthwise and .86 inch 
widthwise respectively. Most of the 
ginghams and chambrays shrank 
,more than the average. The aver-
age tensil strength was 51 pounds 
per inch for the warp and 30 pounds 
per inch for the filling. Generally, 
the price of the fabric was no indi-
cation of its quality. 
Many synthetic fabrics were 
available to homemak~rs. One 
rayon was marked "Tebelized", and 
three fabrics that were combina-
tions of Aralac and rayon were so 
labeled with the percentages of 
each. Most of the synthetics chosen 
from a mail order catalog were 
labeled as to variety. The two wash · 
rayons were fast to laundering and 
light but most of the othe'!' rayons 
were very unsatisfactory to light. 
Shrinkage of the two wash rayons 
was between .6 and 3.0 per cent. 
Many of the rayons that were dry 
cleaned stretched. Some shrank 
less than one per cent and about 
one-fourth of the rayons shrank 
objectionably. The wet breaking-
strength of the rayons was from 36 
to 68 per cent lower warpwise and 
from 38 to 77 per cent lower filling-
wise than the dry breaking-strength. 
Since rayons are decidedly weak-
er when wet than when dry, extreme 
care should be taken when they are 
laundered. It would be better to 
dry clean than to wash them. 
HORTICULTURE 
T. J. TALBERT, Chairman 
Spray Injury and Its Control. quantities of hydrated lime, the zinc 
E. G. Swartwout has continued field sulfate reduced arsenical injury but 
tests with zinc-lime and weak Bor- not as much as where equal quan-
deaux mixtures as correctives for tities of lime and zinc sulfate were 
arsenical injury to apple foliage. used. Beginning in the second cov-
Of the various zinc-lime formulae, er spray, zinc-lime as strong as 
the 1-1-100 mixture, seemed to be 2-2-100 and Bordeaux 1-2-100 did 
the most desirable as an arsenical not increase fruit russeting on such 
safener for varieties susceptible to susceptible varieties as Golden De-
arsenical foliage injury and in licious, Jonathan, and BenDavis. A 
seasons favorable to its develop- 1-1-100 zinc-lime and %-1-100 Bor-
ment. A %-%-100 zinc-lime for- deaux in the calyx and first cover 
mula was adequate under less favor- sprays, however, caused a marked 
able conditions. The %-1-100 Bor- increase in fruit rcisseting. With 
deaux approached but was not quite heavy crops the quality of the fruit 
as effective as the 1-1-100 zinc-lime was lowered where appreciable ar-
mixture. Zinc sulfate in combina- senical injury to the foliage de-
tion with lead arsenate without lime veloped. 
and mixed in distilled water either New Sprays and Spraying Meth-
did not prevent arsenical injury or ods. This Station has continued the 
caused a similar' type of· foliage search for better and more desir- . 
burn. With hard water and small able sprays and spraying methods 
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for the control of diseases of horti-
cultural crops. In the past year 
H. G. Swartwout found that fer-
mates gave 94 to 96 per cent control 
of cedar rust on the foliage of such 
rust susceptible varieties of apples 
as Jonathan and Rome in compari- . 
son with 36 to 12 per cent control 
with sulfur sprays. Unsprayed 
trees . showed an average of 10 to 
18 lesions per leaf. Fermate was 
as effective in controlling apple 
scab (better than 90 per cent clean 
fruit) as the regular sulfur sprays. 
From 51 to 99 per cent of the fruit 
on the unsprayed checks was scab-
by. Russeting on Jonathan apples 
was appreciably less when fermate-
lead arsenate was used. Fermate 
caused no apparent injury when 
used with elemental sulfur or oil. 
The fermate gave complete control 
of brown rot on sour cherries and 
was among the best of several fungi-
cides used in che.cking leaf spot; 
There was no apparent injury from 
fermate ' 1%-100 on apples, pears, 
cherries, several species of plums, 
apricot, Concord grape, raspberries, 
blackberries and strawberries and 
very little on peaches. 
The results obtained so :far indi-
cate that fermate offers a practical 
and effective means of controlling 
cedar rust on apples and that it 
will give control of brown rot and 
leaf spot on sour cherries and scab 
on apples with apparently less risk 
of injury to fruit or foliage than 
from the use of the comrnon sulfur 
and copper fungicides. Being com-
patible with oil, fermate could be 
used for late scab sprays at or near 
the time when it would be desirable 
to use an oil for insecticidal pur-
poses. By reducing the amount of 
I'usset on apples such as is often 
induced by sulfur-lead arsenate 
sprays, fermate would improve the ' 
market appearance and value of the 
fruit. 
Heavy Nitrogen Fertilization of 
Apple Trees. Rome and Jonathan 
trees of subnormal vigor and grow-
ing in sod, beginning in the spring 
of 1943, received nitrogen fertilizer 
applications at three rates, the usual 
rate, 1,4 lb. per age in years, twice 
the usual and three times the usual 
rate. The fertilizer was in the form 
of calcium cyanamid, apart of 
which was supplied in the spring 
and the other part in the fall. A. E. 
Murneek and H. G. Swartwout re-
port that the old Rome and Jonathan 
trees have already benefited the 
first year from the double and triple 
applications of nitrogenous ferti-
lizer. Shoot growth was better, the 
leaves were greener but the yield of 
fruit was about the same. Nitrogen 
analyses of the current year's 
growth of twigs, leaves, spurs and 
fruit showed that with an increased 
supply of nitrogen the nitrogen con-
tent was augmented significantly in 
the shoots and spurs but very little, 
if at all, in the fruit and leaves. 
Apparently the full effect of this 
ftlrtilization program will not be-
come evident until another year or 
two have passed. 
Regulating the Fruit Set of Ap-
ples by Means of a Caustic Spray. 
Elgetol was used at various con-
centrations, .125 to .5 per cent, alone 
or in comparison with creosote oil, 
on Rome, Wealthy and Golden De-
licious trees. All spraying was done 
either in early or full bloom stages 
of flower development. 
In comparison with previously 
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Sub-irrigation for propagat ion and culture of commercial greenhous crops. 
used tar oil distillates, creosote oil 
01' dinitro compounds, Elgetol 
seemed to be the best spray ma-
terial so far found for reducing to 
a desirable amount an excessive set 
of fru it on app le trees. The most 
effective concentration for Wealthy 
and Golden Delicious was .125 to 
.25 per cent, but for Rome it was .25 
to .3 per cent. Vigorous trees re-
quired a higher concentratio.n of 
this spray than did weak ones. 
E lgeto l may be used for thinning 
biennially bearing apple varieties 
in the "on" year when the set is 
apt to be excessive in order to in-
crease size and quality of the fruit . 
The best concentration to use is .125 
to .25 per cent, sprayed on the first 
or second day of full bloom. 
Sub-irrigation Nutrient Culture 
for Propagation and Culture of 
Commercial Greenhouse Crops. Sub-
irrigation of both soi l and nutrient 
cu lture has become very important 
from the standpoint of ' its value as 
a labor-saving device in greenhouse 
management. Resu lts thus far have 
indicated that for carnations and 
calendulas the best substrate to be 
used in nutrient culture is pulver-
ized brick. Ground limestone pro-
duced average results, while cinders 
either contained a toxic ingredient 
or required the supplementing of a 
minor element since the growth and 
production has been undesirable 
under identical conditions with the 
other substrate. 
Automatic sub-irrigation equip-
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ment in the propagating bed has 
produced very favorable results. 
This equipment consi,sted of a three-
inch perforated downspout laid into 
a five-inch galvanized gutter trough 
stopped at both ends to make a 
water tight reservoir. The water 
supply to this trough was equipped 
with automatic float valves to main-
tain a pre-determined "water table" 
in the trough. This eliminated the 
regular daily attention to ~atering 
which is necessary with the propa-
gation bed ,in common use by flor-
ists and nurserymen'. This equip-
ment was installed in a soil bench 
used for the production of snap-
dragons, calendulas, candy tuft, 
lupine, and interplanted leaf let-
tuce. Growth and production was 
highly satisfactory, and a minimum 
of time and effort was expended in 
the major cultural practice of wat-
ering. 
Leaf lettuce of the Grand Rapids 
Forcing variety was " benched in 
pulverized brick January 20 and 
harvested eight weeks later at an 
average weight of five ounces per 
bunch (one plant). The spacing of 
10" x 10" was too great for profit-
able production, but the same size 
buneh could be produced at 8" x 8" 
or even 6" x 8" spacing. Three days 
after benching, the Ohio 2WP solu-
tion was placed in the tank and this 
one mixing was sufficient to mature 
the crop by replacing olily the wat~r 
lost through e;vaporation. This 
work has been under , the direction 
of J. E. Smith. 
Control of Aster Wiit. For the 
past three years, J. E. Smith has 
treated aster beds with chlorpicrin 
to determine its fungicidal value in 
control of aster wilt. The best re-
suIts were obtained when chlorpic-
'rin was injected into the soil at a 
depth of eight inches. ,"In this plot 
92 'per cent of the plants survived 
as compared to five per cent in the 
check plot. 
Hormone Sprays, Affect the Pro-
duction of Greenhouse Tomatoes. 
Tomatoes grown in ' greenhouses 
during cloudy weather of the fall 
and winter , months usually do not 
set fruit readity and low production 
follows. To improve this A. E. 
Murneek and S. H. Wittwer con-
ducted extensive studies: on the 
effects of several growth sub-
stances ("hormones") as sprays on 
fruit setting and size. In addition 
to naphthalene, indole and phenoxy 
acids, p-ehlorophenoxyacetic acid, 
4-Dichlorophenoxyacetic acid, and 
naturally occurring hormones from 
corn ' pollen and kerpels were , also 
used. 
During the time of the year when 
pollination and seed production did 
not occur readily in the tomato, 
"hormone" sprays increased the set 
due to production of parthenocarpic 
fruit. The size of the fruit was 
also augmented. B-naphoxyacetic 
acid at concentratiin of 10-20 parts 
,per million applied weekly OVer the 
whole plant, gave increases in yield , 
up to 30 per cent. The two chloro-
phenoxy compounds and corn ker': 
nel extracts have been even more 
effective in increasing yield of 
greenhouse tomatoes under adverse 
weather conditions but the right 
concentrations and best method of 
application have not yet been fully 
worked out. 
The Nutrition of Vegetables. The 
rapid depietion of mineral nutrients 
in Missouri may be r~1iectedin de-
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creases in quality as well as in 
quantity of the crops produced. S. 
H. Wittwer has been studying the 
vitamin and mineral content of 
vegetable crops as they are in-
fluenced by 'the fertility of the soil. 
Re has found that lettuce, spinach 
and swiss chard grown at 20 differ-
ent levels of calcium and nitrogen 
exhibited marked differences in 
growth due to these fertilizers. 
Yields in spinach were more a func-
tion of the nitrogen supply, while 
corresponding increase in lettuce 
were dependent upon additions of 
calcium. Chard portrayed an in-
termediateresponse, showing def-
inite yield increases to both calcium 
and n~tr,ogen. The ratio in which 
the various nutrient ions were pres-
ent was of considerable importance 
in obtaining maximum vegetative 
growth in lettuce, chard, and spin-
ach. With either excessive or de-
ficient calcium or nitrogen, yields 
were reduced. When calcium was 
added, there was an excellent re-
sponse to large applications of 
nitrogen. However, nitrogen ap-
plied to calcium deficient soils may 
actually decrease rather than in-
crease crop yields. 
The mineral composition of spin-
ach and lettuce grown under 20 con-
trolled levels of fertility shOwed 
great differences due to the soil 
treatment. Total nitrogen varied 
over 500 per cent. Calci um varia-
tions approached 300 per cent and 
phosphorus differences exceeded 400 
per cent. In general, the applica-
tion of fertilizers to the soil re-
sulted in an in~rease in the ' same 
elements in the crop produced. The 
intake of phosphorus, magnesium, 
potassium and , manganese was 
greatly influenced by additions of 
calcium and nitrogen. Generally 
speaking, the greatest intake of all 
minerals which produced nutrition-
ally the best crops resulted from a ' 
high calcium level with moderate 
nitrogen. The mi~eral composition 
of lettuce was altered relatively less 
than spinach by variations in fer-
tility levels. 
In spinach and swiss chard there 
was a striking negative correlation 
between yield and the concentration 
of vitamin C in the crop. Since 
yield in spinach and chard is large-
ly a function of nitrogen fertiliza-
tion, it IS probable that an inverse 
relationship exists between nitrogen 
additions to the soil and vitamin C 
in the crop. In general, the applica-
tion of additional quantities of 
nitrogen increased crop yields but 
decreased greatly the ascorbic; acid 
in the vegetable product. " 
POULTRY HUSBANDRY 
H. L. KEMPSTER, Cha,irma,n 
Thermo-stabilization of Eggs Re-
duces Spoilage in Storage. The 
work of E. M. Funk on this project 
during the past year has been, in 
the main, the making of practical 
applications of the thermo--stabiliza-
tion of shell eggs within the indus-
try. He has demonstrated that by 
applying the thermo-stabilization 
process to shell eggs going into 
storage, spoilage was reduced ma-
terially and that thermo-stabilizing 
~urrent receipt shell eggs before 
they were broken reduced the 'bac-
terialcount of the liquid egg, as 
sampled from the churn, by 95 per 
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cent. The results may suggeat a 
practical method for reducing the 
bacteria l contamination of frozen 
a nd dried eggs. 
Mold development on eggs in s tor age. 
A untreated; D, Thermo-s tab ili zed and 
oii · D, Thermo-s tab ili zed, Dowicidc and 
oil; F: to F., Dupont and oil. 
Vegetable Protein Concentrates 
in Rations for Egg Production. 
There has been an ac ute shortage 
of an imal protein concentrates a nd 
therefore H. L. Kempster considered 
it advisable to determine the extent 
to which vegetable protein concen-
trates could be used in mashes for 
laying hens. 
Laying mashes containing various f 
proportions of meat scr ap and soy-
bean oil meal were fed to laying 
hens. The all meat-scrap mash con-
tained 20 per cent meat scrap. In 
the remaining pens soybean oil meal 
was substituted for the meat scrap 
to the extent of 25-50-75 and 100 per 
cent. In one pen lespedeza seed re-
p.laced one-half the meat scrap. 
There appeared to be no appreci-
able difference in egg production 
between the various groups. Pro-
duction per bird from September 12 
to March 31 ranged from 58 to 68 
eggs. There also appeared to be no 
significant differences in the hatch-
abi li ty of the eggs produced by the 
various groups. It would therefore 
appear that vegetable protein con-
centrat es such as soybean oil meal 
could be extensive ly used to provide 
adeq uate protein in rations for lay-
illg hens. 
Soybean Oil Meal in Rations for 
Young Chicks. The greater use of 
protei n concentrates of vegetable 
origin became necessary as a re-
sult of the ac ute protein shortage. 
The use of milkless diets for chicks 
became imperative and sources of 
l'lbotlavin other than from milk 
pro luets became necessary. 
Num erous fceding tests were 
made invo lving the use of variou s 
proportions of meat scrap and soy-
bean oi l mea l in chi ck-starLer ra-
tions. The rations containing one-
half the meat scrap ordinari ly used 
and the meatless chi ck starter ra-
tions were equally effective in pro-
ducing growth up to the age of 
eight weeks. There was no appreci-
able difference in egg production or 
mortality in the laying flocks from 
the time housed to March 1. Soy-
beans, either baked or raw, resulted 
in much slower growth during t he 
eight week feeding period. The soy-
bean fed chicks were 61 to 65 per 
cent as heavy as those fed similar 
amounts of soybean oil meal. Ra-
tions containing crystalline ribo-
flavin as a substitute for that found 
in natural feed stuffs proved satis-
factory. n. L. Kempster and Noel 
Hall made this study. 
The Feed Purchasing Power of 
the Eggs Laid by a Hen. According 
to H. L. Kempster, the year 1943 
was one of the most profitable for 
poultry raisers from the standpoint 
of cash income over feed cost. From 
66 MISSOURI AGlUCULrimAL EXPERIMENT STATION 
the standpoint of feed purchasing 
power of the eggs, the results were 
comparable '\Vith the two previous 
years. The price index for feed dur-
ing the year rose from 136 in Jan-
uary to 256 ' in July and declined ~ 
147 in December. Egg prices varied 
from 32 cents per dozen in Feb-
ruary. March and April to 40 cents 
in November and were unseasonably 
high during the summer months. 
The index . of the feed purchasing 
power of eggs, w~s below 100 for 
the months of January, November, 
and December. The following table 
shows the comparison of the f~ed 
purchasing power of eggs for va-
rious years: 
Pounds feed Egg 
Average pro Average pro 122 eggs feed 
Year of feed of eggs would purchase ratio 
1937 $1.52 .183 132 8.28 
1938 1.74 .178 101 9.77 
1939 .92 .133 148 6.94 
1940 1.13 .139 .124 8.09 
1941 1;25 .198 162 6.30 
1942 1.61 .266 167 6 . .()5 
1943 2.06 .337 166 6.21 
Closed Flock Breeding of Poultry. 
Closed flock breeding is the restrict.,. 
ed use of breeding stock within 
certain lines. Purchasers of chicks 
frequently ask where to secure 
males to mate with the pullets. Us-
ing males from the same group of 
chicks would facilitate the problem. 
In 1936, the Station New Hamp-
shire flock was established from the 
hatchings of 200 eggs that were pur-
chased and there have been no new 
introductions to the flock. · After 
five years of · Closed flock breeding 
there appeared to be no decline in 
hatchability or livability. The num-
ber of chicks required to produce 
a pu~let remained unchanged. The 
rate of growth has been maintained 
and the variability in size of pul-
lets was no greater than in the orig-
. inal stock. No improvement in egg 
production .couId be attributed to 
. the breeding program. 
H. L. Kempster reports that there 
appears to be no appreciable: ob-
jection to closed flock breeding. By 
practicing this system one ' elimi.,. 
nates the danger of introducing dis-
ease which is a hazard when adult 
stock is brought into the flock. 
However, the system has its limi-
tations. 
Nutritional Requirements of Tur-
keys. Proper nutrition is mOf!t im-
portant in turkey raising because 
they are more sensitive to nutritional 
deficiencies than chickens. . The · pro-
tein level for mashes for turkeys 
has been a debatable question with-
in the industry for a number of 
years. E. M. Funk has been ac-
cumulating . data on the level of 
protein .in mashes for turkeys. Up-
on analysis, he found a very definite 
waste of protein when concentrated 
mashes were used containing 27 to 
40 per cent protein. 
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. RURAL SOCIOLOGY 
C. E. LIVELY, Chairman 
Rural Health Facilities in Mis-
souri. This study was initiated in 
1939 with the belief that the rural 
health situation in Missouri was 
approaching a crisis. The objective 
has been to gl,lther and present to 
the general p~blic accurate in-
formation regarding the health con-
ditions of the rural population, the 
medical and health facilities avail-
able to them, and what the family 
behavior in a situation is when ill-
. ness arises'. Records, covering a 
year's e:x:perience, for each of 1,500 
families. or· more than 5,000 per-
sons in five counties have been col-
lected. The records show that on 
the average each person was ill 41 
days per year with an ailment that 
disabled him for his usual activ-
ities. In other words, 11 per cent 
of the . year was spent in illness. 
It should be pointed out, .however, 
that the high average of days of ill~ 
ness per person is largely due to 
the prolonged illnesses of older 
people. Not only was much time 
lost through illness but often it was 
lost at significant seasons and in 
man..y cases medical service and hos-
pital service both had to be reached 
at some distance and at consider-
able expense. The supply of trained 
physicians has never been adequate 
to serve the rural population prop-
erly and the demand for physicians 
in the armed forces has made the 
situation even more serious. Hos-
pitals are scarce and not often used 
by a considerable proportion of th~ 
country people. In some counties 
home remedies and patent medi-
cines have been used quite exten-
sively. This study was made by C. 
E. Lively, Harold F. Kaufman, and 
Warren W. Morse. 
Rural Community Trends.. In the 
summer of 1943 this project was 
started under the direction of C. E. 
Lively and Margaret Bright. The 
objective has been to keep abreast 
of the signifi(!ant changes in com-
munity organization, structure and 
relationships in rural life in Mis-
souri. Certain typical areas were 
selected for intensive study over a 
period of years so that the results 
would be accumulative. The first 
step has been that of understanding 
the historical background of these 
areas with a view to explaining and 
understanding the present situation. 
Field work was started in Shelby 
and Madison counties. The work 
has not progressed far enough to 
report any definite results. 
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SOILS 
W. A. ALBRECHT, Chairman 
Contour farming on University farm. 
Soil Erosion Studies. Soil erosion 
studies which were started in 1914 
have gone t hrough a number of 
stages during their progress. These 
stages were (1) hydraulics, or the 
measuring of running water, (2) ob-
structions against water flow in the 
form of different crop covers, (3) 
soil conditions as they were modi-
fied by soil and crop management. 
The present phase in operation is 
the possibilities of soil rejuvenation 
naturally and artificially after the 
surface soil has been removed . 
During the first 25 days of April 
with 7.29 inches of rainfall there 
was a surface water runoff of 12.4 
per cent on the plot where the orig-
inally exposed subsoil had been 
given lime and fertilizer and the 
crops permitted to fall back on the 
land. The plot with the hay crop 
removed had a runoff of 60 per cent, 
and where crop rotation and re-
moval were practiced the runoff 
amounted to 97 per cent. 
Results thus far indi cate that sub-
soi l rejuvenation into a surface soil 
cannot be expected unless this near-
ly steri le s ubsoi l is fertilized to 
grow a vegetative crop and unless 
this vegetative cover is permitted 
to remain to hold the rejuvenated 
soil volume in place. Apparently 
organic matter must serve as the 
main agency in subsoil rejuvena-
tion. This work bas been under the 
supervision of N. C. Smith and C. M. 
Woodruff. 
Nitrogen and Carbon Accumula-
tion in Soils. Results ~~ studies on 
the accumulation or depletion of 
nitrogen and carbon in soils under 
different systems of soil treatment 
and management indicate that 
greater use must be made of sod 
crops and legumes. Less cultiva-
tion should be practiced if the or-
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ganic matter content of the soils is 
to be kept at a satisfactory level. 
All of the evidence points to the 
surprising rate a.t which the organic 
matter disappears when turr~ed 
under in the more nitrogenous 
form and where the soil has been 
limed. Leguminous materials 
turned under seemingly had a very 
small amount of highly carbo-
naceous humic residue. This results 
from the fact that liming makes a 
green manure that is a better micro-
bial diet in terms of balanced car-
bon and nitrogen and makes the soil 
aO more suitable medium in which 
any organic residue can be digested 
by bacterial action. W. A. Albrecht 
has supervised this project. 
The Formation of Clay Soils from 
Primary Igneous Rocks. C. E. Mar-
shall and R. P. Humbert have used 
the mineralogical approach in study-
ing the development of soils from 
primary igneous rocks. The Ashe 
stony loam which has developed 
from a granite porphyry was used 
as the representative soil type in the 
study. This soil was characterized 
by a silty surface soil underlain by 
a clay loam containing up to 40 per 
cent clay. The soil was shallow and 
rock debris predominated below 24 
inches. Chemically, the soil was 
acid and was dangerously low in 
exchangeable calcium, and at the 
same time was abnormally high in 
magnesium. The subsoil was very 
acid. The soil areaS" that were de-
rived from diabase, a basic igneous 
intrusion occurring in scattered lo-
calities, was much deeper and in-
herfmtly more fertile than the gra-
nitic soil. It was shown that near 
the surface the clay formed was 
essentially similar in the two Cases 
but the deep layers of the basic 
igneous soil contained high mag-
nesium clays not previously identi-
fied in soils. The exchangeable cal-
cium present on the clay mineral, 
beidellite, was ionized to an extent 
of about one to two per cent, where-
as for sodium and potassium the 
figure was ten to twenty per cent. 
This indicated that the ionic en-
vironment of the plant root in the 
soil was quite different from what 
has been pictured by considering 
the total amounts of exchangeable 
bases. 
Mineralogical and Chemical Prop-
erties of Three Clay Minerals. The 
study by C. E. Marshall and O. G. 
Caldwell of clay minerals contain-
ing iron (nontronite) and mag-
nesium (attapulg~te and saponite) 
was designed to clarify the relation 
between chemical composition and 
physical properties in the base ex- . 
change clays. The chemical stabil-
ity of clay minerals is of great im-
portance in processes of soil forma-
tion. The nontronite was found to 
be much more stable than the cor-
responding magnesium clay (sapo-
nite). However, a slight change in 
structure, typified by the mineral 
attapulgite, revealed 08, relatively 
stable magnesium clay mineral. 
Through this study. there has been 
further development . of optical 
methods for the identification of 
clay minerals. 
The Application of Petrographic 
.Methods to Problems of the Origin 
of Heavy Clay SubsQils. C. E. Mar-
shall and J. F. Haseman have ~tand­
ardized a heavy mineral technique 
which will provide relatively rapid 
information regarding the nature 
and origin of the parent material 
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from which soils are derived. In · 
addition, a more detailed quantita-
tive method using the mineral zir-
con as immobile indicator 'has been' 
developed which gives a picture of 
the actual processes and extent of 
soil development . 
. It has been shown that in the 
Grundy profile that formation and 
t,l'anslocation of clay downwards -oc-' 
curred concurrently. The deposition 
of -day spread itself over greater 
depths than had been previously 
suspected, and was detected at 40-56 
inches. The soil colQ.mn as a whole 
was found to have gained in weight, 
due partly to hydration and oxida-
tion accompanying clay formation 
and partly to accumulation of or-
ganic matter. 
VETERINARY SCIENCE 
A. J. DURANT, Chairman 
Internal Parasites of Sheep. In-
ternal parasites of sheep cause the 
greatest economical loss of any of 
the diseases affecting Missouri 
sheep. The loss runs into hundreds 
of thousands of dollars annually. 
This dama,ge is considerably great-
er, especially in lambs, than is real-
ized by most flock owners. The 
parasites are widespread and there 
probably is not a single flock in 
the entire State that is entirely free 
of these pests. 
A flock of 56 sheep and another 
flock of 12 sheep have been under 
experiment during the year. A 
total of 1,674 microscopic egg 
counts was made. The total egg 
counts showed two high peaks dur-
ing the past year, one in April, the 
other in September and October. 
The second peak was a normal peak 
as shown by past experience. The 
first peak in April was unusual and 
probably resulted from the poor 
feed available during tbat period. 
The effect of the feed fed the sheep 
was found to be more important 
even than the number of parasites 
present, that is, sheep that were 
well fed were not materially affected . 
by the parasites present. 
Copper sulphate (1if2 per cent) 
either every 14 or every 28 days 
was very effective in controlling 
Haemonchus contortus. The same 
treatment was not so effective for 
Ostertagia and Tricho-strongyles. 
phenothiazine was found efficient 
for nodular and Haemonchus con-
tortus but was not 100 per cent 
efficient in all trials. 
Treatment of sheep in December 
and March with liquid phenothia-
zine and placing them on clean 
ground where sheep and goats had 
not been grazed for at least 12 
years, failed to control nodular 
worm infestation in the·lambs born 
the following spring. Nodular 
worm infestation in these lambs was 
found to be very heavy. By actual 
count the lambs averaged 115 nod- ' 
ular worms and over 600 nodules 
in the digestive tract. These studies 
were made by Cecil Elder, O. S. 
Crisler and R. L. Campbell. 
Blood Studies in Bang's Disease. 
The question has often been raised 
about the effect of the injection of 
biological products upon the blood 
agglutination titre and what part 
this would play in an interpretation 
of Bang's disease tests. A great 
deal of work has been done in Mis-
souri in the control of Bang's dis-
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ease by means of the blood testing 
program; therefore, if any biolog-
ical product interfered with the effi-
ciency of the test, it would be of 
great importance to all concerned 
to know the effect these products 
have on the blood tests. The effects 
of eight different .. biological pro-
ducts have been studied and at least 
two cows have been injected with 
each product. The biologics used 
were: mixed Bacterin Bovine, 
Formula No.1; Subcutaneous Tu-
berculin; Hemorrhagic Septicemia 
serum; Black leg Aggressin; Rabies 
vaccine; Hemorrhagic Septicemia 
bacterin; Blackleg bacterin; mixed 
Bacterin Bovine; and Formula No.2. 
Not one of the eight products 
used had any effect either in lower-
ing or raising the normal agglutina-
tion titre of the animals tested. 
Therefore, probably none of them 
would ever interfere with the diag-
nosis of Bang's disease. 
Live culture vaccines had a very 
definite effect upon the injected ani-
mals and caused some of them to 
carry blood titres of 1 :100 or higher 
for more than three years. This 
emphasized the great disadvantage 
of vaccinating mature cattle against 
Bang's disease because blood titres 
produced by the vaccination tend to 
persist for a considerable length of 
time. Such vaccinated cattle, there-
fore, present a problem in a disease 
control program because it is im-
possible to determine whether these 
reactions are due to vaccination or 
are the results of field inspection. 
Cecil Elder and' R. L. Campbell 
supervised this project . . 
A Study of Cattle That Consist-
ingly Give Low Titre Reaction to . 
the Bang's Agglutination Test. In 
making blood tests for the diag-
nosis and control of Bang's disease 
in cattle, Cecil Elder and O. S. Cris-
ler frequently encountered low or 
suspicious reactions which tended 
to persist. In one group of ap-
proximately 18,000 tests, they found 
14 per cent to give suspicious. reac-
tions. Other authorities have re-
lJorted as high as 20 per cent of 
such reactions. The objective, 
therefore, of this study has been to 
determine whether or not such ani-
mals are actually infected or are 
potentially dangerous to other sus-
ceptible animals in o.ur Missouri 
herds. 
The average blood ti~res of the 
animals on test have been low (1 :25 
or less). It has been impossible to 
tind any correlation between these 
low agglutination reactions and the 
length of the gestation period that 
has elapsed. Brucella suis or Bru-
cella abortus have not been isolated 
from any of the cows or from any 
of the guinea pigs inoculated with 
any of the material from these ani-
mals. The gestation periods have 
been normal. Some investigators 
believe that low blood titres may be 
associated with udder infection but 
in no case has this been found to 
be true on this study. Vaccination 
was not a factor in the production 
of the low titre nor was there evi-
dence that these low titres were 
latent cases of Bang's disease. They 
were not due to nonspecific reac-
tions. 
Results of several years of study 
indicate that 1 :25 dilutions should 
be omitted from routine Bang's dis-
ease testing and that animals con-
sistently giving low titre reactions 
in otherwise negative herds are safe 
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individuals to keep on the farm and 
that such herds should be eligible 
{or accrediting. 
Fowl · Paralysis. The work of A. 
J. Durant and H. C. McDougle dur-
ing the past year on the disease, 
fowl paralysis, has been directed 
toward the transmission of the dis-
ease by blood inoculation. They 
say that apparently the amount of 
virus fluctuates in the infected 
birds during the cour$e of the first 
four and one-half months of their 
life. Baby chicks hatched from in-
fectedhens will transmit the virus 
of fowl paralysis more readily to 
day-old chicks when their blood is 
used at the age of seven days, 20-30 
days, 50760 days, and 110-120 days. 
Pregnancy Disease of Sheep. One 
of the major problems of Missouri 
sheep raisers is pregnancy disease 
which has a seasonal occurrence and 
appears during the . last few weeks 
of the gestation period. The losses 
on Missouri farms have in past 
years run from five to 25 per cent 
of the affected flocks. Since there 
is no known curative treatment for 
this disease and practically all af-
fected sheep die, the losses to Mis-
souri sheep 'owners have run into 
thousands of dollars annually. In 
an attempt to produce artificial 
cases of pregnancy disease, Cecil 
Elder placed eight sheep on a ra-
tion of poor grade timothy hay, low 
grade lespede~a hay and shelled 
corn in the fall of 1943. One typ-
ical case of pregnancy disease was 
produced in the sheep. One other 
showed some evidences of the disease 
but died of malnutrition without 
developing typical symptoms. Un-
fortunately all of the sheep on the 
experiment carried single Iambs and 
thus turned out to be unsuitable 
material for developing experi-
mental cases since pregnancy dis-
ease usually involves ewes carrying 
twins or triplets. The presence of 
acetone bodies was found in the 
urine of the typical case produced 
and aided in an early diagnosis. 
The albumin and sugar tests proved 
to be of little value in making an 
early diagnosis. 
Only two field cases were pre-
sented for diagnosis and autopsy 
during the past year. During the 
winter of 1943-44 a smaller number 
of cases of pregnancy disease than 
usual were reported. This was 
probably due to the fact that most 
sheep went into the early winter in 
good physical condition due to an 
abundance of good feed and pasture 
and had enough body reserve to 
carry them through the gestation 
period without much trouble. Also, 
the Station has given considerable 
publicity to the prevention of this 
trouble. Many farmers have adopt-
ed the recommended practices in 
preventing the disease and have 
therefore saved themselves many 
losses that would normally occur. 
Vaccination for Controlling 
Bang's Disease. Probably no other 
question has been asked so fre-
quently as the one about the value 
of calfhood vaccination in the con-
trol of Bang's disease of cattle. A 
large herd was tested monthly dur-
ing the entire period and all cattle 
l'eacting to the Bang's disease test 
were removed from the herd and 
sold for slaughter or placed in a 
quarantine herd on another farm. 
Calves were vaccinated with Strain 
19, live culture vaccine between 
'ages four and eight months~ . 
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Cecil Elder found that Bang's dis-
ease Gould be controlled by a com-
bination of frequent blood testing, 
removal of reacting cattle, and a 
properly conducted calfhood vac-
cination program. The difference 
between the number of nonvacci-
nated cattle that remained negative 
to the tests and the vaccinated cat-
tle was not significant. The number 
of vaccinated cattle that aborted 
was slightly greater than the num-
ber of non-vaccinated cattle but the 
difference was not significant. The 
percentage of non-vaccinated cattle 
that was sold as non-breeders was 
the same as the percentage of vac-
cinated cattle that were sold for the 
same purpose. The value of con-
tinued blood testing in the control 
of Bang's disease infection even 
though a calfhood vaccination pro-
gram is adopted was clearly demon-
strated. Studies pointed out the in-
advisability of vaccinating mature 
cattle for Bang's disease. 
SERVICE PROJECTS 
Seed Testing Laboratory. During the year ending June 30, 1944, a 
total of 2,289 samples of seeds and plants was examined by the Seed 
Testing Laboratory. Of these 9.72 were tested for Missouri farmers, 
723 for the Missouri Seed Improvement Association, and 594 for Missouri 
Seedsmen. 
Number of samples tested for: 
Purity and germination ...................... . 
Germination only ............................ . 
Examination and germination ................ . 
Approximation and germination .............. . 
Identification ............................... . 
Examination only ........................... . 
Purity only ................................. . 
Total number of tests made (not counting retested) .. 
Number of samples received: 
516 
1009 
6 
647 
195 
4 
12 
3358 
July I, 1942 - June 3Q, 1943 .................... 5665 
July 1, 1943 - June 30, 1944 .................... 2289 
The Missouri Agricultural Experiment Station Seed Testing Laboratory 
is under the supervision of W. C. Etheridge and Viola Stanway. 
Identification of Plant Diseases. Under the direction of C. M. Tucker, 
20 cultures of the Genus Phytophthora were received from various areas 
for study and identification. Among the more interesting identifications 
were the following; Phytophthora parasitica var. nicitiamae from tobacco 
in Florida and Kentucky; P. parasitica from rhubarb in Arkansas; 
P. parasitica from Cinchona officinalis in Peru; P. Drechsleri from guayule 
in California, Arizona and Texas. 
During the year specimens of plant diseases were received from farm-
ers, gardeners, and county agents and a . considerable amoun~ of material 
was received from nursery inspectors of the State Department of Agri-
cultUre. About 550 letters were written in response to inquiries per-
taining to diagnosis and control of plant diseases. 
Entomological Service. A considerable amount of time of the staff of 
the Entomology Department is given over to the writing of letters giving 
information to numerous persons throughout the State and assisting 
them in controlling their insect problems. During the year over 2,000 
personal letters and many circular and mimeograph letters were written. 
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Several thousand entomological publications were sent to persons request-
ing them. All interested apple growers in the State received a weekly 
report on codling moth activity from the first week in May to early 
October. These reports gave information needed in properly timing 
their spray schedules, and other helpful information on worm control. 
Thousands of pamphlets on control of garden insects were sent upon 
request. Dairymen, poultrymen, and livestock producers requested infor-
mation on. the control of horse bots, warbles, lice and blood-sucking flies. 
Missouri beekeepers were urged to increase production of honey and 
beeswax and they were supplied with information on sources of queens 
and package bees, and assisted them in controlling bee diseases. 
Distribution of Experimental Chicken Pox Vaccine. During the past 
year 22,420 doses of chicken pox vaccine were distributed to Missouri 
poultrymen. This vaccine has continued to give excellent results in pro-
tecting birds against fowl pox. CH. C. McDougle.) 
Agglutination Tests for Pullorum Disease in Fowls. During the past 
year 105,539 tests were made on chickens and turkeys for pullorum disease. 
A total of 87,734 tests were made on chickens with 4.76 per cent reacting 
positive and 17,805 samples were from turkeys, of which 7.13 per cent 
were positive. CH. C. McDougle.) 
Agglutination Tests for Bang's Disease in Cattle and Swine. During 
the past year a total of 132,511 tests yvere made for Bang's disease in 
cattle by the tube agglutination method. Of this number 109,283 were 
federal samples and were tested in cooperation with the Bureau of Animal 
Industry of the United States Department of Agriculture. Of the federal 
samples 4.4 per cent were found to be reactors and of the 23,228 state 
tests, about eight per cent were reactors. CCecil Elder.) 
. Diagnostic Service on the Diseases of Animals and Poultry . . During the 
past year a total of 2,492 cases were treated or examined. Of the total 
number of animals examined, exclusive of poultry, 1,892 were treatments, 
approximately 263 were autopsies, 256 were operations, and 81 were cases 
examined for rabies. Of the rabies cases, 38 showed evidence of the 
disease. CA. J. Durant, H. C. McDougle, O. S. Crisler, Cecil Elder and 
R. L. Campbell.) 
LIST OF INVESTIGATIONS CARRIED IN COOPERATION WITH 
THE UNITED STATES DEPARTMENT OF AGRICULTURE 
Laws and Principles Underlying the Industrial Utilization of the Soybean 
and Soybean Production. I 
Transportation oof Livestock, Other Farm Products and Supplies Between 
Farm and Market. 
Survey of Current Land Market Activity in Misspuri. 
Factors Influencing Quality and Palatability of Meat. 
The Improvement of Swine Through Breeding. 
Determination and Evaluation of Work Capabilities of Horses and Mules 
and Related Factors. 
Improvement of Pastures in the Corn Belt. 
Maintenance and Development of the Hatch Dairy Experiment Station at 
Hannibal, Mo.-Breeding, Feeding, and Management of Dairy Cattle. 
Diseases of Orchard Fruit. 
Fruit Disease Investigations in the Ozarks. 
Agronomic, Physiologic, and Genetic Research with Soybeans. 
Physiology, Edaphology, and Breeding of Pasture Plants. 
Cereal Improvement with Special Emphasis on Corn. 
Improvement of Varieties of Annual Lespedeza. 
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Investigations on Kok-Saghyz (Russian Dandelion). 
Soil Surveys and the Mapping of Related Physical Land Features. 
Soil E'rosion and Its Control. 
PUBLICATIONS 
A. A. JEFFREY, Editor 
July 1943 to June 1944 
65 
The publications of the Experiment Station during the year ending 
June 30, 1944, reached a total of 346,300 copies of 46 new pUblications 
and 4 reprints. These publications had a total content of 1,200 printed 
pages. 
During the year, the distribution of Experiment Station publications 
through the mailing room reached a total of 247,103 copies. This total 
included 190,442 copies sent to residents of Missouri, 53,023 copies mailed 
to other states, and 6,343 mailed to libraries in foreign countries. Many 
thousand additional· copies were handed to residents ·of Missouri and 
students enrolled at the College of Agriculture who called in person at 
the mailing room. 
The publications printed during the years are listed as follows: 
Research Bulletins 
No. Title, Series, Author and Number of Illustrations 
370. The effect of Different Increments of Sucrose and 
Dextrose on the Freezing Procedures, Mix Composi-
tion Stability, and Internal Structure of Ice Cream, 
by W. H. E. Reid and C. W. Decker, JUly 1943; 
Pages Copies 
Figs. 4. ......................................... 22 1,500 
371. Growth Hormone Production During Sexual Repro-
duction of Higher Plants, by S. H. Wittwer, August 
1943; Figs. 11. .................................. 58 2,000 
3.72. The Nutritive Value of Korean Lespedeza Proteins 
and the Determination of Biological Values of Pro-
teins for Growing Dairy Heifers, by Eric W. Swanson 
and H. A. Herman, August 1943; Figs. 12.'. .. . . . . . .. 68 2,000 
373. A Study of the Crystallization and Occurrence of 
Lactose Crystals in Several Milk Products, by C. W. 
Decker and W. H. E'. Reid, August 1943; Figs. 16. ... 50 1,800 
374. A Comparative Study of Some Drapery Fabrics Avail-
able in 1942 and 1943, by Pauline E. Keeney, August 
1943. ........................................... 18 2,000 
375. The Effects of Wartime Measures on Cott'on Dress 
Fabrics, by Pauline E. Keeney, August 1945. ....... 20 2,000 
376. Some Factors Influencing Reproductive Efficiency of 
Range Cattle Under ArtifiCial and Natural Breeding 
Conditions, by John F. Lasley and Ralph Bogart, Sep-
tember 1943; Figs. 25. ..............•............ 56 2,600 
377. The Effects of Mild Hyperthyroidism on Growing Ani-
mals of Four Species, by Marvin Koger and C. W. 
Turner, September 1943; Figs. 15. ................ 76 2,500 
:378. The Mammogenic Hormones of the AnteriorPitui-
tary. II. The Lobule-Alveolar Growth Factor, by 
Johp. P. Mixner and C. W. Turner, September 1943; 
Figs. 20. ..............•................•....•... 62 2,000 
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379. Translocations in Sciara: Their Bearing on Chromo-
some Behavior and Sex Determinations, by Helen V. 
Crouse, September 1943; Figs. 16. .. .. . . .......... 88 1,100 
380. Growth and Development; LIX. Resting Energy 
Metabolism and Pulmonary Ventilation in Growing 
Swine, by Samuel Brody and H. H. Kibler, February 
1944; Figs. 6. ................................... 20 2,000 
381. Nitrogen Fixation, Composition and Growth of. Soy-
beans in Relation to Variable Amounts of Potassium 
and Calcium, by Herbert E. Hampton and W. A. 
Albrecht; April 1944; Figs. 13. ................... 36 2,000 
382. Effects of Temperature and Humidity on the Keeping 
Quality of Shell Eggs, by E. M. Funk, May 1944; 
Figs. 15. .............. . ......................... 28 2,000 
Bulletins 
No. Title, Series, Author and Number of Illustrations Pages Copies 
471. Protein Content of Concentrates for Turkeys, by 
E. M. Funk, July 1943; Figs. 3. ................... 16 
472. A Study of Codling. Moth Abundance As Influenced 
by Crop Failures, by W. W. Smith, Lee Jenkins, and 
Leonard Haseman, July 1943 ; Figs. 2. . . ..... . .... 12 
473. Common Internal and External Parasites of Poultry, 
by H. C. McDougle and. A. J. Durant,July 1943; 
Figs. 25. ..................... . .................. 24 
474. Registration, Inspection and Analysis of Commercial 
Fertilizers in 1942, by M. F. Miller, L.D. Haigh and 
E. W. Cowan, July 1943. ... .. .. ... .. ... .. .... .. ... 44 
475. Corn Tillage Studies on Rolling Putnam Silt Loam, by 
M. M. Jones and Robert P. Beasley, August 1943 .. ,. 12 
476. Farm Security Administration Rehabilitation Loan 
Experience in Five Missouri Counties (June 1942), 
by George Harness, February 1944 ... .. ~ ..... , " ... 36 
477. A Year's Work in the Investigation of Agricultural 
Problems; Work of the Agricultural Experiment Sta-
tion During the Year Ending June 30, 1941, by M. F. 
Miller, S. B. Shirky, H. J. L'Hote, April 1944; Figs. 2. 68 
478. Control of Termites, by Leonard Haseman, April 1944; 
Figs. 8 ........................... ~ . . . . . . . . . . . . . .. 16 
479. Trucking Livestock in the Corn Belt Region, North 
Central Regional Publication O. 3, Herman M. Haag 
and others, June 1944; Figs. 6 .................... . 58 
Reprinted Bulletins 
377. Raising the Dairy Calf, by H. A. Herman, July 1943; 
Figs. 10. .. . ...................... . .............. 28 
412. Pregnancy Disease of Sheep, by Cecil Elder and S. W. 
Uren, November 1943; Figs. 5. .................... 16 
322. Inoculation for Legumes, by W. A. Albrecht, March 
1944; Figs. 4. .................................... 8 
5,000 
3,000 
10,000 
4,800 
8,000 
5,000 
1,500 
7,500 
n,oo~ 
10,000 
10,000 
10,000 
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Circulars 
No. Title, Series, Author and Number of Illustrations Pages Copies 
272. 
273. 
274. 
275. 
279· 
277. 
278. 
279. 
280. 
281. 
282. 
283. 
284. 
285. 
286. 
287. 
288. 
289. 
290. 
291. 
292. 
293. 
294. 
295. 
Sharing Earnings and Management to Hold Workers 
on Farms, by O. R. Johnson, July 1943. ............ 12 
Insect Control With Sanitation and Cultural Prac-
tices by Leonard Haseman, July 1945. ............. 4 
Controlling Clothes Moths and Carpet Beetles in the 
Home, by Ruth E. Stone, July 1943; Figs. 2. ....... 4 
The Farmer's Wartime Financial Policy, August 1943. 4, 
Post-War Agriculture, by Frederick B. Mumford, 
August 1943. . . ................. . ....... . ....... 8 
Controlling Mosquitoes in Missouri, by Leonard Hase-
man, August 1943. .................. . . . ....... . .. 4 
The Post-War Agricultural Experiment Station, by 
Frederick B. Mumford, September 1943; Figs. 3. ... 8 
Fatm Building Repair, by J. C. Wooley, September 
1943; Figs. 30. .................................. ZO 
Wartime Agricultural Production and the Labor and 
Equipment Problem, by O. R. Johnson, October 1943. 8 
Some Considerations in Buying A Farm, by O. R. 
Johnson, November 1943; Figs. 4. ................ 24 
Saving Gasoline on the Farm, by M. M. Jones, Novem-
ber 1943. ....................................... 4 
A Dairy Action Program for Missouri, by A. G. Rags-
dale, Gordon B. Nance,J. E. Crosby, H. A. Herman, 
M. J. Regan, B. H. Frame, C. W. Turner, E. T. Itschner, 
W, H. E. Reid, E. R. Garrison, Eric W. Swanson, and 
Herman M. Haag, February 1944. .. . .............. 56 
Building a Sweep Rake, by M. M. Jones, February 
1944; Figs. 10. .... . .... . ...... . ...•............. 16 
Improve Permanent Pastures with Lespedeza, Phos-
phate, Lime and Supplementary Grazing, by E. Marion 
Brown, February 1944; Figs. 4. ................... 8 
Proteins for LlVE~stock and Poultry, by E. A. Trow-
bridge, A. C. Ragsdale, and H. L. Kempster, March 
1944. .............................. . ............ 4 
Controlling Bagworms on Evergreens, by Leonard 
Haseman, March 1944; Figs. 1. ............... . ... 2 
Timothy-Lespedeza Mixture, by C. A. Helm, March 
1944; Figs. 1. ................................... ,4 
Soil Treatments to Improve Permanent Pastures, by 
A. W. Klemme, March 1944; Figs. 2. ............... 8 
Variation in Efficiency of Hogs, by L. A. Weaver and 
Ralph Bogart, April 1944, Figs. 6. ................. 12 
Control of Apple Insects, by Lee J ehkins, April 1944; 
Figs. 21. ........................................ 16 
A Staining Method for Differentiation of Live and 
Dead Spermatazoa, by J. F. Lasley, G. T. Easley and 
F. F. McKenzie, May 1944; Figs. 1. ...... . ........ 8 
Establishing Discharged Service Men and War Work-
ers on Farms, by O. R. Johnson, June 1944. ........ 12 
The Corn Belt Family Farm in an Industrial Era, by 
O. R. Johnson, June 1944; Figs. 6. . . .............. 16 
Preparing Apples for Market a:nd their Sale, by A. E. 
Murneek and H. H. Baker, June 1944; Figs. 5. '" '" 20 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
10,000 
12,000 
10,000 
10,000 
15,000 
10,000 
15,000 
10,000 
10,000 
10,000 
2,000 
8,000 
8,000 
7,500 
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Circulars Reprinted 
No. Title, Series, Author and Number of Illustrations Pages Copies 
249. Rations for Livestock and Poultry, by A. C. Ragsdale, 
E . .A. Trowbridge, and H. L. Kempster, October 1944. 12 10,000 
Contributions to Scientific J!>urnals-July 1, 1943 to June 30, 1944 
910. Relation of Certain Endocrine Glands to Body Weight in Growing 
and Mature New Zealand White Rabbits, by H. H. Kibler, A. J. 
Bergman and C. W. Turner, submitted July 1943, to the Journal of 
Endocrinology. 
911. Nutritional Requirements of the Syrian Hamster, by John W. Hamil~ 
ton and Albert G. Hogan, submitted July 1943, to the Journal of 
Nutrition. 
912. A ReaCtion to Land Value Control Proposals, by Conrad H. Hammar, 
submitted August 1943, to the Journal of Farm Economics. 
913. The Digestibility of Korean Lespedeza Hay and Ground Korean 
Lespedeza Seed for Dairy Heifers, by Eric W. Swanson and H. A. 
Herman, submitted August 1943, to the Journal of Animal Science.' 
914. Strain Differences in the Response of Mice to Mammary Gland 
Stimulating Hormones, by John P. Mixner and Charles W. Turner, 
submitted August 1943 to the Journal of Endocrinology. 
915. The Correlation Between Some Characteristics of Dairy Bull Semen 
and Conception Rate, by Eric W. Swanson and H. A. Herman; sub~ 
mitted September 1943, to the Journal of Dairy Science. 
916. S~asonal Variation in Semen Quality of Some Missouri Dairy Bulls, 
by Eric W. Swanson and H. A. Herma:n, submitted September 1943, 
to the Journal of Dairy Science. 
917. Long Distance Shipping of Dairy Bull Semen, by H. A. Herman, 
E. J. Perry and E. W. Swanson, submitted September 1943 to the 
Journal of Animal Science. 
918. The Uses and Limitations of Membrane Electrod~s, by C. E. Marshall, 
submitted October 1943, to the Journal of Physical Chemistry . 
.919. The Chemica] Methods of Pregnancy Diagnosis, by Dennis T. Mayer, 
submitted October 1943, to the Journal of Endocrinology. Part I. 
920. The Chemical Methods of Pregnancy Diagnosis, by Dennis T. Mayer, 
submitted October 1943, to the Journal of Endocrinology. Part II. 
921. Cytogenetic Studies with Polyploid Species of Wheat. II. Additional 
Chromosomal Abberrations in Triticum Vulgare, by E. R. Sears, 
submitted October 1943, to Genetics. 
922. Cationic Activities, Exchangeable Bases and Uptake by Plants, sub~ 
mitted November 1943 to the Proceedings of the Soil Science of 
America. C. E. Marshall. 
923. Biological Assays of Some Soil Types Under Treatment by Eugene O. 
McLean, G. E'. Smith and Wm. A. Albrecht, submitted November 
1943 to the Proceedings of Soil Science Society of America. 
924. Nodulation Modifies Nutrient Intake, from Colloidal Clay by Soy~ 
beans, by H. E. Hampton and Wm. A. Albrecht, submitted November 
1943 to the Proceedings of Soil Science Society of Ame:cica. 
925. Objectives and Criteria of Soil Classification. 'Submitted November 
1943, to Soil Science Society Proceedings. H. H. Krusekopf. ' 
926. Effect of Feeding Thyroactive Iod,ocasein to Barred Rock Cockerels, 
' submitted November 1943, to Poultry Science. C. W. Turner, M. 
Richard Irwin, and E. P. Reineke. 
927. Effect of the Thyroid Hormone on Egg Production of White Leghorn 
Hens, by C.W. Turner, M. R. Irwin and E. P. Reineke, submitted 
December 1943 to the Journal of Poultry Science. 
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928. The Effect of Thiouracil and Thiourea on the Thyroid Gland of 
the Chick, by J. P. Mixner, E. P. Reineke and C. W. Turner, submitted 
December 1943 to the Journal of Endocrinology: 
929. "Hormone" Sprays for Snap Beans, by A. E. Murneek; S. H. Witwer, 
and D. D. HemphilL American Society of Horticultural Science 
Proceedings, Vol. 44, 1944. 
930. The Cooling of Eggs-As related to the kind of case, filler and flat, 
by' E. M. Funk, submitted December 1943 to tpe U. S. Egg and 
Poultry Magazine, Chicago. 
931. The Growth of Young Peach Trees Under Different Systems of Soil 
Management, by A. D. Hibbard, submitted January 1944 to the 
Proceedings of American Society of Horticultural Science. 
932. Fruit Production As Affeded by Fertilizers and Pruning, by A. E. 
Murneek, submitted January 1944, to the publisher in Transactions 
of the Illinois Horticultural Society. , 
933. Cytogenetics of Haploidy in Einkorn Wheat, by Luther Smith, sub-
mitted January 1944 to the Journal of Agricultural Research. 
9,,4. ' Vegetable Crops in Relation to Soil Fertility-I. Yields of Lettuce 
and Spinach as Influenced by Variable Calcium and Nitrogen, by R. A. 
Schroeder and S. H. Wittwer, submitted January 1944, to the Pro-
ceedings of the American Society of Horticultural Science. 
935. Thermo-stabilized Eggs-A .Progress Report, by E'. M. Funk, sub-
mitted January 1944, to be published in U. S. Egg & Poultry 
Magazine; , 
936. Recent Developments in Regulating the Apple Crop on Trees, by 
A. E. Murneek, submitted February' 1944, to be printed in next 
Proceedings of American Pomological Society, Illinois Horticultural 
Society and Missouri State Horticultural Society. 
937. Stability of Soil GrantiJation As Related To Crops and Manuring, 
by Wm. A. Albrecht and Jacob Sosne, submitted February 1944 to 
the Journal of the American Society of Agronomy. , 
938. Estimation of Platelet Fragility, by M. E. Muhrer, Ralph Bogart 
and A. G. Hogan, submitted February 1944 to the American Journal 
of Physiology. 
939. Paralysis of the Esophagus in the Milk Goat, by A. J. Durant and 
Robert Clark, submitted February 1944 to the Journal of Veterinary 
Medicine. 
940. The Effect of X-rays upon Dominant Mutation in Maize, by L. J. 
Stadler, submitted March 1944, to be published in ·P.roceedings of 
the National Academy of Sciences. 
941. Metabolic Changes in Growing Chickens, by H . . H. Kibler and 
Samuel Brod~ submitted March 1944, to the Journal of Nutrition 
or Growth. 
942. Non-permeability of the Mammary Gland to Thyroid Hormone, by 
E. P. Reineke and C. W. Turner, submitted March 1944, to be pub-
lished in the Journal of Dairy Science. 
943. A Comparative Study of ' Epididymal and Ejaculated Spermatozoa. 
of the Boar, by John F. Lasley and Ralph Bogart, submitted March 
1944, to be published in .the Anatomical Recor.d. 
944. Some Factors Affecting the Resistance of, Ejaculated and Epididymal 
Spermatozoa of the Boar to Different :E:nvironmental Conditions, by 
John F. Lasley and Ralph Bogart, submitted March 1944, to be 
published in the American Journal of Physiology. 
945. Domodectic Mange of the Milk Goat, by A. J. Durant, submitted 
March 1944, to be published in the Journal of Veterinary Medicine. 
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946. The Stimulation and Inhibition of Milk Secretion in Goats with 
Diethylstilbestrol, by John P. Mixner, Joseph Meites and C. W. 
Turner, submitted May 1944, to the Journal of Dairy Science; 
947. The Minimum Temperature for Embryonic Development in the 
Domestic Fowl (Gallus domesticus), by E. M. Funk and Harold V. 
Biellier, submitted May 1944 to Poultry Science. 
948. The 'Significance of Body Size in the Economy of Milk Production, 
by Samuel Brody, submitted May 1944, to the Journal of Dairy 
Science. 
949. Studies on the Utilization of Thyroprotein by Ruminants, by C. W. 
Turner and E. P. Reineke, submitted May 1944, to the Journal of 
Dairy Science~ . 
950, Some Factors Affecting the Nutritive Value of Korean Lespedeza 
Hay, by H. A. Herman, E'.W. Swanson, and A. C. Ragsdale, submitted 
May 1944, Journal of Dairy Science. 
951. Studies of Thyroid Physiology by use of Thiourea and its Deriva~ 
tives, by E. P. Reineke, A. B. Schultze, and C. W. Turner, submitted 
May 1944, Journal of Dairy Science. . 
952. Farm Sources of Oospora Lactis, by E. R. Garrison, submitted May 
1944, to Journal of Dairy Science. . 
953. Factors to Consider in Long Distance Shipping of Semen, by H. A. 
Herman and Eric W. Swanson, submitted May, 1944, to Journal of 
Dairy Science. 
954. Influence of Reproductive Hormones Upon Growth in Ovariectomiz'ed 
and Normal Female Rats, by ~alph Bogart, John F. Lasley, and 
Dennis T. Mayer, submitted June 1944, to the Journal of Endocrin-
ology. . . . 
955. Adequacy of Simplified Diets for the Pig, by Vernon F. McRoberts 
and Alb'ert G. Hogan, submitted June 1944, to the Journal · of 
Nutrition. 
RESEARCH GRANTS 
Parke, Davis and Company 
For research in the field of vitamins. 
International Minerals and Chemical Corporation 
For use in studies of magnesium in soils and plants. 
American Potash Institute 
For furthering research on the role of potassium in Missouri soils. 
Ruhm Phosphate Company 
For research in connection with phosphate absorption from the soil. 
Swift & Company 
For research on the' project dealing with "The 'Influence of Soil Compo-
sition and Treatment on the Composition of Forages and the Resulting 
Develpment: of Animals." 
Middle West Soil Improvement Committee 
For ·agricultural research. . .. 
U. S. Army 
For agricultural research. 
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CHANGES IN STATION STAFF FOR THE YEAR ENDING 
JUNE 30, 1944 
Appointments 
Mildred Allen, Technician in the Department of Veterinary Science 
Cheryl Bilby, Research Assistant in Agricultural Chemistry 
R. L.Campbell, Instructor in Veterinary Science 
Yao Chiang, Research Assistant in Agricultural Chemistry 
Adella Eppel Ginter, Assistant Professor of Home Economics 
Noel M. Hall, Assistant Instructor in Poultry Husbandry 
H. A. Henley, Assistant Instructor in Soils 
Wm. V. Lumb, Instructor in Veterinary Science. 
Marian Lund, Technician in the Department of Veterinary Science 
Merle E. Muhrer, Instructor in Agricultural Chemistry 
E'dith Myers, Technician in the Department of Veterinary Science 
Sarah Neblett, Assistant Profess<;>r of Home Economics 
Carmel Ogg Pickering, Research Assistant in Home Economics 
Andrew B. Schultze, Assistant Instructor in Dairy Husbandry 
Ramey C. Whitney" Associate Professor of Agricultural Economics 
Resignations and Withdrawals 
T. E. Birkett, Assistant Professor of Entomology 
Ralph Bogart, Assistant Professor of Animal Husbandry 
Pauline A. Keeney, Instructor in Home Economics 
Wm. V. Lumb, Instruetor in Veterinary Science ' 
Marian Lund, Technician in the Department of Yeterinary Science 
Edwin T. Mertz, Instructor in Agricultural Chemistry 
Carmel Ogg Pickering, Research Assistant in. Home Economics 
Mary 1. Schell, Associate Professor of Home Economics 
Ruth Slabaugh Stone, Assistant Instructor in Entomology 
Emil S. Troelston, Instructor in Agricultural Economics 
FINANCIAL STATEMENT 
University of Missouri Agricultural Experiment Station 
in account with The United States Appropriation, 1944 
Hatch 
Fund 
Ada:\Ils 
Fund 
Purnell Bankhead-
Dr. 
To balance from 1942-43 •.••••••• 
, Receipts from'the Treasury of the 
l./nited States, as per appropriations 
for fiscal year ended June 30, 1944 
Total. ••.•.•••.• 
Cr. 
Personal Services •••.•.•• , •••• 
Travel ••••••.•••••••••••.•• 
Tr~p.sportation of 'J;'hings ••••••••• 
Communication Service •••••••••• 
Rents and Utility Services •••••••• 
Printing and Binding. • • • • • • • • ••. 
Other Contractural Services ••••••• 
Supplies and Materials •.•••.•••. 
Equipment ••.••.••••••••••••• 
Buildings and Structures ••••.•.•• 
Contributionsto Retirement ••••••• 
Balance ••••••••••••••• , •••• 
Total .......... . 
Fund Jones Fund 
$ ...•••. $ •••.••• $ ••.••.. $ 592.68 
l§,OQO,OO 1§,OOQ,OO 60,000.QQ 7§.a7:i.12 
15,000.00 15,000.00 60,000.00 76,967.80 
14,598.73 9,633.99 38,496.10 50,433.64 
.............. 3.50 956.61 685.11 
It ............ 215'.69 429.42 168.60 
.............. .. .. .. ...... ~ 127.32 395.30 
.............. 21.00 148.44 650.80 
.............. ............ . 1,032.12 1,489.82 
.... . , ........ 15.39 562.49 618.73 
.' ........... 4,760.94 13,776.28 18,112.82 
............ e ' 39.47 3,797,45 3,138.35 
.............. 160.00 321.37 391.41 
401.27 150.02 352.40 883.22 
•• I ,I •• , •• I., I' •• r: I I. t • 1: •• II' 
15,000.00 15,000.00 60,000.00 76,967.80 
